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Notes of the Month. 


On another page Sir John Russell introduces a new 
series of articles in which the part played by science 
in the progress of industry is discussed. This will be 
followed by other articles, contributed by experts 
in their respective fields. Science has revolutionized 
every branch of industry during the past fiftv years, 
and particularly since the beginning of the century. 
Certain aspects of this ‘‘ progress’’ may not have 
been altogether welcome ;_ that is a matter of opinion. 
What is most significant is the change in the attitude 
of the public. Nowhere is this more conspicuous than 
in agriculture. Farmers are phenomenally  con- 
servative. They regard the spectre of change with 
almost fanatical mistrust. Mutare vel timere spernunt. 
Thus the early incursions of science in agriculture 
were looked upon by the farmer with undisguised 
hostility. The introduction of artificial fertilizers, 
soon revealed as one of the greatest triumphs of 
science in agriculture, was the subject of particularly 
grave suspicion. In a book published in 1852 the 
author tells how the wise men shook their heads and 


held their tongues; “‘ and nobody would have been 
surprised if on going to the field one morning he had 
found it altogether vanished like faery money.’ As 
Sir John shows, the magnificent achievements of 
science in agriculture have produced an entirely new 
attitude in the farmer of to-day. 
* x * * + 

A subject of a different kind which is much in the 

public eye at present is discussed in this issue by Mr. 


* 


E. N. Fallaize. The announcement that new financial 
resources are available for the study of African cultures 
has brought the eternal problem of black and white 
into new prominence. It has long been urged that 
more effort should be made to preserve and record 
the customs of backward peoples. The invasion of 


ce >) 


white ’’ ideas in recent years has been far too rapid 
for the native to assimilate, and it 1s inevitable that 
this should be so in attempting to adjust a mentality 
comparable with that of the Middle Ages to conditions 
imposed by a twentieth century civilization. One 
of the difficulties has always been to persuade the 
‘practical man ’’ of the necessity for spending public 
money on research of this kind, and in dealing with 
backward peoples in the past there has been a 
deplorable lack of primitive 
institutions, especially of the essentially communal 
Anthropologists — will 


understanding = of 


nature of native mentality. 
welcome this new opportunity for study, made possible 
by the grant from the Rockefeller Trustees, but 
Changing Africa presents many problems which will 
not be easy to solve. 
* *k * * *K 

The report that two German scientists are attempting 
to utilize lightning flashes as a means of splitting the 
atom is discussed by Professor k. N. da C. Andrade 
in the British Journal of Radiology. It is true, he 
writes, that potential differences as high as a thousand 
million volts are attained in thunder storms, and 
that by the use of high wires an appreciable proportion 
of this fall might be applied at the surface of the 
earth. But applied to what? An ordinary tube 
system would break down under the strain, and an 
evacuated tube system is absolutely necessary to 
give the flving particles a free run. The problem of 
splitting the atom is briefly this : 
of research during the past twenty years, that at the 
centre of every atom there is a minute nucleus whose 


given, as a result 


electrical charge fixes the elementary nature of the 
atom, can we by any agency detach a part of this 
charge, or, what 1s equally interesting and important 
(although it cannot exactly be described as splitting 
the atom) can we add to this nuclear charge? The 











7O 


German scientists are reported to say that they do 
not know what they expect to happen, and with no 
details available it is difficult to predict the results. 
If they do succeed in applying some millions of volts 
to propel a notable swarm of atoms, a rupture of 
nuclei is certainly to be anticipated, but a rupture 
of the apparatus seems more probable ! 
* *K * BS * 

Discovery is essentially an independent publication, 
but a large part of the success of this journal is 
due to the fact that, in addition to its own special 
organization, it is an integral part of the largest 
publishing concern of its kind in When, 
therefore, the publishers of Discovery make a revolution 


London. 


in the fiction world, we do not apologize for taking 
some pride in the achievement. Benns’ Ninepenny 
Novels open up a completely new field: the first six 


titles were issued on 27th February. The works of 


leading popular writers have never before been 
published in the first instance at ninepence. 
* * k * * 


Professor Piccard’s balloon ascent to a height of 
ten miles last summer has already encouraged a 
British attempt, and it is now announced that an 
Austrian scientist, in company with an Hungarian, 
is preparing to ascent next 


make a_=e similar 


month. The Austrian, Herr Braun, is the inventor 
of a device which registers the height of an aeroplane 
above the earth. The object of the balloon ascent 
is to test this apparatus by determining the loss in 
weight sustained by bodies with increasing distance 
from the earth. It is hoped to reach a height of 
A balloon and gondola will be used 


for the ascent, and a parachute for the descent. 


twelve mules. 


According to The Times a large folded parachute will 
be carried above the gondola and will be detached 
at an appropriate height. The gondola, which is 
nearing completion in Vienna, will closely resemble 
that used by Professor Piccard, except that it will be 
double-walled with air insulation like a thermos flask. 
The balloon is to be filled with either helium or 
hvdrogen, and sufficient oxygen will be taken to last 
for twenty hours. 
* x x x sk 

Stimulated, no doubt, by the disputed authenticity 
of the mummy hitherto attributed to Pharaoh 
Akhenaton, the Egyptian Department of Antiquities 
has arranged with the Egypt Exploration Society 
that a fresh examination should be made of the royal 
tomb and the building that is thought to have been 
the private residence of the king. It is hoped that 
fresh evidence may be obtained which will throw 
light on the ultimate fate of the remains of the monarch, 
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now that Dr. Derry has brought forward evidence 
strong enough to throw grave doubt on the genuinely 
royal character of the mummy in the Cairo Museum. 
It is, of course, possible that Akhenaton may have 
been buried in what was his favourite city and the 
centre of his heretical worship ; but up to the present 
the most significant find of the re-examination is part 
of Akhenaton’s magnificent alabaster Canopic chest, 
which evidently had not been used. It had, however, 
been broken into fragments, possibly as a result of 
the violent reaction against the worship of the disc 
which took place under his successor Tuthankamen. 
* * * * * 

The need for a wider public interest in biology, 
which was urged by Professor Dale in Discovery 
last Januarv, is reflected in an official report just 
published. A committee has been investigating the 
appointments. 


lack of applications for biological 
Professor Dale criticized particularly the absence of 
adequate biological instruction in schools. The 
committee finds that applicants are largely ‘‘ deficient 
in intellectual quality,’’ and suggests that this desirable 
attribute will not be obtained until biology is definitely 
recognized in the cultural subject. 


‘“ Biology should be brought to the notice of every 


schools as a 


boy and none should leave without some knowledge 
of it.” 
government departments for biologists for service 
in this country and in the Colonies. There is also a 
growing demand {trom private organizations engaged 


There is clearly a growing demand from 


in agricultural production overseas and in industry 
in this country. But two points cannot be over- 
looked: the uncertainty of the biologist’s career in 
the public service and the financially unattractive 
character of appointments of this kind in the Colonies. 
Whether in view of the need for economy in public 
expenditure such appointments can be made more 
remunerative at the present time is another matter. 
*k * * * * 

The growing public interest in scientific books has 
been an outstanding feature of post-war years, and 
has naturally been reflected in this journal. It ts 
therefore appropriate to look back on this interesting 
period and to discover what subjects have made the 
widest appeal. ‘‘ The Literature of 
1920-1932, will be the title of a symposium by leading 
writers in various branches of science to be published 


Disc Very, 


in the April Anniversary number of Dzscovery. Sir 
Oliver Lodge will deal with 
Thomson with biology and Sir Frederic Kenyon with 
history and archaeology. The survey will cover a 


physics, Sir Arthur 


. 


wide field, and readers are advised to order their 
copies of this important issue without delay. 
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Modern Research in Agriculture. 
By Sir E. John Russell, F.R.S. 
Director of the Rothamsted Experimental Station. 


With this article we introduce a new series to be followed by others in which experts discuss the part played by science 
in modern industry. Sir John Russell shows how the farmers’ attitude to research has changed from one of frank 
hostility to ‘‘ a willingness to learn whatever science can teach and to use it tn their daily work.” 


AGRICULTURE is the oldest industry, and one in which 
men are driven to close observation and accurate 
thinking or they may starve; the conditions have 
led to a high degree of empirical development. The 
usual experience of the scientific worker when he 
turns over to agriculture is that he starts with 
the missionary-feeling, as a bringer of the Light of 
Science to the Backward People, but after a few 
awkward mistakes he recognizes the merit of their 
intimate knowledge of plants, animals and soils, and 
thenceforward treats them with considerable respect. 
Empirical methods in this country led to extra- 
ordinarily successful developments during the period 
from 1760 to 1840. Of organized science there was 
next to nothing in this country, though something 
was being done in the way of laying foundations 
on the Continent. But agricultural experiments 
became a vogue: farmers, landowners, earls, even 
the King himself, made experiments; and out of 
all this effort of trial and error there emerged the 
Norfolk rotation with its various supplements and 
modifications that made British agriculture the 
envy of the civilized world; indeed, in spite of all 
the subsequent changes in our national life this rotation 
still persists over large 
areas of the country. 
It had the merits that 
it produced almost 
enough food to supply 
the needs of the entire 
country and it kept a 
busy population on the 
land. It lacked, how- 
ever, elasticity ; it 
required an abundant 
supply of farm workers 
at a wage of about Ios. 
per week for six long 
days of work, and 
a large demand for 
wheat at 55s. per 
quarter, with corres- 
ponding prices __for 
other farm produce. 





FIELD EXPERIMENTS FROM THE AIR. 
The marked differences produced bv various treatments are clearly shown in this aerial view 
of field experiments at Rothamsted. (Roval Air Force photo, Crown copyright reserved.) 


Two changes gradually came in which undermined 
this wonderful system and eventually made it almost 
unworkable. Wages in other industries began to 
advance relatively to the value of farm produce. From 
Ios. per week they have risen steadily and now the mini- 
mum wage is 30s. per week of five shorter days anda 
half day—or alternatively overtime pay. Wheat is only 
about half its old price, so that the ratio of the quarter 
of wheat to the week’s wage, which on the old system 
was 5.5 to I, is now reduced to 0.8 to 1: it is only 
one-seventh of what it was. 

The second change is even more _ important. 
Conditions of marketing and types of produce required 
have changed greatly, and they continue to change. 
Potatoes, vegetables, fruit and milk are much more 
in demand than they were; beer (which means to 
the farmer barley and hops) is less in demand. The 
meat is different. Formerly people liked large joints 
from fat mature animals; now the joints must be 
small, lean, tender, from young animals. Formerly 
farm animals had a fairly long life; now most of the 
pigs survive only a few weeks, the sheep only a few 
months—there is indeed springing up a new demand 
for baby lamb—and cattle only eighteen months to two 
years. As _ civilization 
advances the expect- 
ancy of human life 
increases but _ the 
expectancy of the life 
of farm _ animals 
decreases. Perhaps 
most important of all, 
new lands have been 
opened up, and regions 
of the earth which were 
left blank on the old 
maps are now popu- 
lated by skilled 
agriculturists producing 
commodities which 
they send over to our 
markets in great quan- 
tities, in good condition 
and at low prices. 
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The disturbance produced by these changes has led 
both the Government and the farmers to invoke the 
aid of science. At first farmers adopted a waiting, 
sometimes even a hostile, attitude, but gradually 
they realized that their new ally was really effective, 
and now the scientific worker is in the embarrassing 
position of knowing that his advice will probably be 
taken, so that he has to be particularly careful what 
he says and writes, 

The first great triumph of science in agriculture 
was the discovery at Rothamsted by its founder, 
John Bennet Lawes, of the artificial fertilizers 
which enabled farmers to supply their crops with 
the foodstuffs that 
plant physiologists 
had shown to be 
necessary for com- 
plete growth. This 
was done in the years 
1838 to 1843, and it 
was followed by the 
establishment of the 
Rothamsted field 
experiments — which 
have continued ever 
since, and by _ the 
development of the 
artificial fertilizer 
industry which has 
now attained gigantic 
dimensions. Some 
twenty-five million 
tons. of 
fertilizers are now 
made each year for use by the farmers of the world. 
The credit went to the chemist; agriculture became 
regarded as a branch of chemistry, and for many 
years the agricultural chemist was the man to whom 
agricultural improvers looked for advice. It is 
impossible for us now to recapture the spirit of wonder 
with which the old farmers saw for the first time the 
marvellous effects of these chemical salts put on to 
the soil by hand out of a bag at the rate of only one 
to four cwt. per acre, instead of the old farmyard 
manure forked out of a cart at the rate of ten to 
fifteen tons per acre. 

A delightful little book called ‘“‘ Talpa, or the 
Chronicles of a Clay Farm” by C. Wren Hoskyns, 
published in 1852, gives us the best surviving picture. 
The bountiful crop of turnips manured only with 
‘“ artificials 


>) 


by a recklessly adventurous farmer, 
“was stared at and stared at again, as a sort of 
conjuror’s trick which ‘ you couldn’t do again!’ Wise 





THE FIRST LABORATORY AT ROTHAMSTED. 


pang Ihe first triumph of science in agriculture was the discovery at Rothamsted of the artificial 
artificial fertilizers which enabled farmers to supplv 
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men shook their heads and held their tongues at it. 
Nobody would have been surprised if, on going to the 
field one fine morning, he had found it altogether 
vanished, like faéry money, as quickly as it came ; 
and as the roots swelled and swelled into confirmed 
substance and reality through September and October 
the silence about it became perfectly portentious. 
Where did the crop come from? How did it 
grow? Surely it must at any rate be but a fraud 
upon the land after all; and the next crop would 
show the different results of veal manure and a mere 
stimulant. ‘ We'll wait and see’ was the final 
determination expressed.”’ And it was to satisfy 
such critics that 
Lawes and_= Gilbert 
continued the 
Rothamsted  experi- 
ments on the same 
land year after year, 
repeating always the 
same treatment 
which their successors 
have continued, so 
giving a unique set 
of data the value of 
which increases as 
the years go by. 
The controversy 
about the merits of 
artificial fertilizers is 
long since _ settled, 


a 


and present day 
their crops with the necessary foodstuffs. investigations are for 
the purpose of 
extending their use in new countries or under new 
conditions in old countries. In Australia, New 
Zealand, South Africa, the United States and elsewhere 
large areas of land which were formerly unproductive, 
and on which the earlier settlers had spent years of 
profitless labour, were found to need only small 
dressings of phosphatic, or potassic salt, or a 
nitrogenous fertilizer to give good yields. 

The further achievement of the chemist, the 
making of nitrogenous fertilizers from the air, and 
the cheapening of the cost of making phosphatic 
and potassic fertilizers, has brought them within 
the range of the small cultivators of India and of 
China. In both countries a British organization, 
Imperical Chemical Industries, is developing distri- 
bution and demonstration agencies to show the 
peasants what fertilizers will do, and how they can 
be obtained. In large areas of both countries 
fertilizers much increase crop production, and they 
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will undoubtedly play a great part in the fight against 
famine which is continuously waged in the East. 

Another development of science has had almost 
equally far-reaching effects in agriculture but it has 
attracted less attention from the general public ; 
it led to the opening up of new lands. . The first 
migrants from England to the new countries settled 
in regions not unlike our own in soil, climate and 
general conditions and they practised an agriculture 
based on ours. The eastern United States, eastern 
Canada, the coastal fringe of the southern half of 
Australia, New Zealand, the southern part of South 
Africa, all these sufficiently resemble England or 
Scotland in general character, so that an agriculturist 
going from here recognizes the conditions and knows 
that he could farm there. During most of the 
nineteenth century farming settlement was restricted 
to these areas. Beyond these regions, however, there 
lay other regions quite different in character in which 
the British agriculturist knew, or discovered to his 
cost, that he could not farm as at home; his crops 
would not grow and his devices would not work. The 
western parts of the United States, the prairies of 
Canada, the regions of Australia remote from the sea, 
the South African veldt, these all proved intractable 
and were left alone by the farmer; they were used 
only by the rancher, the hunter or the trapper. 

But as population increased it became necessary to 
inhabit these lands. Empirical methods of bringing 
them into cultivation were not very successful, nor 
did chemical fertilizers help. It was gradually realized 
that the trouble arose from the unsuitability to general 
conditions of the crops in use; new crops, or new 





GERMS AS AIDS TO FARMING. 


The lucerne on the right-hand plot has been supplied with germs and is growing 
well, while that on the left-hand plot has not been so treated and is growing badlv. 
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TYPES OF WHEAT. 
Squarehead’s Master (left) is a typical English wheat, while Red Fife, Marquis, 
Prelude and Rubv are among those which made the fortunes of western Canada. 

varieties of old crops, were needed. There was a 

certain amount of selection and cross breeding towards 

the end of the nineteenth century which showed the 
great possibilities of improvement, but the big advance 
came after Bateson’s re-discovery of Mendel’s laws and 
the enormous impetus thereby given to the science 
of genetics. Thereafter plant breeding instead of 
being an empirical art became a science, and plant 
geneticists learnt how to build up a plant almost 
to a specification ; how, for example, to increase its 
power of withstanding drought, or of resisting rust, 
or how to shorten its period of growth. If the 
physiologist could define the conditions to be met the 
geneticist could set out to find varieties suited thereto. 

The first country to make much use of the new 
science was Canada. The nineteenth century was well 
advanced before the secret of prairie farming was 
discovered ; the older settlers had had a terribly 
trying time. The suitable wheat, Red Fife, was 
discovered by accident ; it allowed the settlement of 
the southern part of the prairies. With increasing 
population it became necessary to expand northwards, 
but this required more rapidly ripening wheats which 
could get through all stages of their growth in the 
short summer characteristic of the northern parts of 
the prairies. These were produced by the plant 
breeders, and the result has been a steady expansion 
into regions regarded only a generation ago as waste 
land unfit for cultivation. The expansion of the wheat 
area of Canada has far exceeded all the accepted 
estimates of thirty years ago, and no limit could now be 
set to Canada’s possibilities of future development. 

In this country geneticists and plant breeders 
secured their triumphs also: Biffen produced wheats 
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better suited to our various regions than the older 
sorts, and he was able to infuse into them something of 
the high quality of Canadian wheat. His ‘“* Yeoman ”’ 
is now widely grown; it has added much to the 
wealth of English countryside. E. S. Beaven bred 
Plumage-Archer barley, a new variety admirably 
suited alike to the farmer and the maltster ; it rapidly 
displaced the older and less satisfactory sorts. 
R. G. Stapledon at Aberystwyth is developing new 
strains of grass and fodder crops that are considerably 
better than the old sorts. 

Australia used the new science of plant genetics for 
the conquest of the drought and of rust, the two 
perennial troubles of the wheat grower there. So 
long as farming was confined to the coastal fringe 
there was little or no trouble; difficulties arose, 
however, when population pressure drove farmers 
inland into the drier areas. The old wheats, successful 
on the coast, failed here; new ones, however, were 
gradually produced. Farrar found Federation and 
certain other varieties which constituted a great 
improvement ; he worked just before the days of 
genetics. His pupils, however, and their pupils, 
Sutton and others, have produced still newer sorts 
fitting more and more closely the conditions of the 
regions in which they are to be grown. These sorts 
are greatly increased in growth by fertilizers, so that 
the old science of agricultural chemistry and the new 
science of plant genetics have met in Australia and 
between them have enabled the belt of cultivation 
to be pushed further and further inland into the dry 
regions. 

The science of engineering has played a great part 
in lightening the labours of the farmer by substituting 
the machine for the man, and perhaps most 
revolutionary of all, the internal combustion engine 
for the horse. Electricity is beginning to come in. 
Agriculturists are only at the beginning of the possi- 
bilities thus opened up. The immediate effect has 
been to increase enormously the output of food per 
man. Engineering has rendered equally great service 
by the development of refrigeration. 


Extension of Irrigation. 


Another important engineering development has 
been the extension of irrigation. This is an ancient 
eastern art; it diminished in importance except in 
Egypt during classical, mediaeval and later times, but 
now it has been revived and is the basis of the 
prosperity of much of the western United States, 
western Canada, the Murray river region of Australia, 
and above all India. Here, however, another science 
has had to come in, the new soil science; for 
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engineering alone proved powerless to prevent the 
setting in of salt and alkali troubles which ruined many 
a promising irrigation scheme. Even yet the 
authorities in charge do not always recognize the need 
for soil science, but before long they are always driven 
to doing so. The feeding of animals has now been 
reduced to a science. 


Modern Achievements. 


The latest achievements of science in agriculture 
are concerned with the relations between plants and 
micro-organisms or insects. Some relationships are 
beneficial, as, for example, those between the 
leguminous plants and the bacteria living in the 
nodules on their roots. Dr. Thornton at Rothamsted 
has shown how to breed these organisms and put them 
on to the seed of lucerne before it is sown; Messrs. 
Allen and Hanburys at their Bethnal Green factory 
produce the organisms on the large scale and sell 
thousands of cultures each year to British farmers ; 
since this discovery the acreage under lucerne in this 
country has steadily increased while that of most 
other farm crops has decreased. 

Usually, however, the relationship between the plant 
and the micro-organism or insect is harmful to the 
plant. So the sciences of plant pathology, mycology 
and entomology have been developed, their purpose 
being to study the organism and its relation to the 
plant in all its bearings. Much useful control work 
has already been done, and much valuable information 
has been obtained which forms the basis on which 
fresh knowledge can be built up. 

And that brings us to the last and perhaps the 
crowning achievement of science in agriculture. It 
has provided a great store of knowledge of the plant, 
the animal, the soil, from which the scientific worker 
has been able to deduce the principles underlying the 
growth of plants, the production of crops, the manage- 
ment of the soil and the feeding of the animal. In 
place of vague rules there are now more definite laws 
of science; in place of empirical training there is 
organized systematic education, so that the young 
farmer has the opportunity of developing the alert 
intelligence, the mental elasticity which more than 
everything else is needed to cope with the baffling 
changes in modern economic conditions. You can 
now talk to an audience of farmers of internal com- 
bustion engines, magnetos, protein equivalents, starch 
equivalents, ammonium salts, soluble and insoluble 
phosphates according to your training, and you 
recognize at once that they are following, anxious to 
learn whatever science can teach, and to use it in their 
daily work. 
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New Discoveries at Athens. 
By T. Leslie Shear, A.M., Ph.D. 


Director of Excavations at the Agora of Athens. 


Readers of DISCOVERY have followed with interest the progress of excavations at the Agora of Athens. 


The plans 


were first outlined in this journal by Professor Shear a year ago, and important discoveries have been announced 


from time to time. 


In Discovery last April an account was given of the 
plans for the excavation of the ancient Agora of 
Athens by the American School of Classical Studies at 
Athens in co-operation with the Greek Archaeological 
Society. Fifteen houses situated in two different 
blocks came into the possession of the School in April 
and demolition was immediately begun. The terrain 
was Cleared in about one month and actual excavation 
of the area was started on 25th May. Simultaneously 
the Greek archaeological authorities began work in the 
Roman market on the eastern side of the district. 
The two blocks in the American zone selected for 
the first trials lie below the hill of the Theseum and 
respectively north and east of the site where German 
and Greek archaeologists had _ previously made 
excavations in 1897 and 1907. Work was continued 
until all the expropriated territory had been excavated 
down to ancient levels. This occupied ten weeks, and 
as the average depth of deposit proved to be ten feet, 
seven thousand tons of 
earth were removed in the 
course of the season. The 


carting away of the earth nag — 


was effected by a _ con- eer oS os 
tractor who received a 
contract on the basis ot 
competitive bids and who 
secured from __ police 
authorities the designation 
of the places where the 
earth might be dumped. 
The places were on the 
outskirts of the city along 
the sacred way to Eleusis. 

The topographical dis- 
coveries of the season were 
of very great importance. 
The work was begun in the 
dark as far as any extant 
remains concerned 
and had to _ be_ based 
entirely on the _ inter- 
pretation of descriptions 
and references given by 
Pausanias and by other 


were 





A MARBLE GRAVE MONUMENT 


This marble head of a bearded man is among the discoveries of the 
past season from the Attic graves in the Agora. 


% ee excavations 


The following 1s a full account of the first season’s work. 


ancient writers. Fortunately this interpretation 
proved to be correct, and the excavation in its earliest 
stages has produced results which are valuable and 
significant in themselves and which will serve as 
precious guides to the future exploration of the site. 
In the northern sector the foundations of a large 
building have been uncovered, which’ extend 
throughout the entire length of the area, about 
135 feet, to the wall bordering the track-bed of the 
electric railway at the north end. When the cut for 
the railway was made the foundation walls were found 
in it according to records made at that time. It is 
therefore certain that the building had a total length 
of at least 170 feet. 
to the rocky hill of the Theseum, and on the east the 
been 


Its west wall is erected close 


foundations for two rows of columns have 
uncovered. As this large structure is situated under 
the Theseum hill just at the entrance to the Agora, 
it must be the Stoa Basileios, or Royal Stoa, which 

Pausanlas 

lying on the right as one 
Thus 
a at the very outset of the 
the building, 


discovery of 


describes as 


enters the Agora. 


towards the 
search was 
especially directed and 
which was one of the most 
important in the ancient 


which the 


market, has been located. 


Some details of the 
history of the stoa are 
provided by the objects 


lying in the strata above 
and below the foundations. 
Pottery dating from the 
end of the sixth and from 
the beginning of the fifth 
century B.C., which was 
found in a stratum of 
burned material at the 
lower level, proves that 
the building which we 
know existed here in 
506 B.c. was burned in 





It is Greek in origin. 











THE MAIN STREET. 


lhe southern sector of the excavations showing the ancient street and the 
buildings on either side. ‘This is the street by which Pausanias entered the city. 


the early part of the fifth century. This fact agrees 
with the historical record of the burning of Athens 
by the Persians in 480 B.c. A new structure was 
subsequently erected on the site and stood there until 
the end of the fourth century A.D. when it, too, was 
burned. Many coins and lamps of the end of the 
fourth century, which were found in an upper burned 
layer, furnish conclusive evidence that Alaric destroyed 
Athens when he led his army to the city in A.D. 396. 
The most significant topographical discovery in 
the southern sector of the excavations is that of a 
broad street which passes through the area in a 
direction from north to south. This is undoubtedly 
the main street of the Agora by which Pausanias 
entered the city after passing through the Duipylon 
gate. It furnishes an invaluable guide to future 
progress of the work, since by following it one must 
inevitably come to the buildings which are mentioned 
by Pausanias. Like the other streets of ancient 
Athens this is unpaved and was probably not intended 
for vehicular trafthe. A large rectangular water- 
channel passes through the centre of the street. Its 
roof is constructed of heavy blocks of stone and its 
walls are built of polygonal masonry which dates 
from the early part of the fifth century B.c. In the 
water-channel was found a marble statue of Hadrian 
which must be the statue of the emperor which 
Pausanias describes as standing near the Stoa of Zeus 
Eleutherius. This is a heavy piece of marble and 
could not have been removed far in later times. It is 
probably lying near the spot where it was originally 
erected. By logical inference a long narrow building 
on the west side of the street, which is near the statue 
and not far from the Royal Stoa, may be identified 
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as the Stoa of Zeus. The topographical results of the 
first brief season of work have thus been most fruitful 
and justify great expectations for the long campaign 
of 1932. 

The marble sculpture found during the past season 
falls into three classes, consisting of Greek works, 
Roman copies of Greek works, and original Roman 
productions. In the first group belongs a life-sized 
statue of a draped woman, of which the head and 
right arm are missing. The folds of the drapery are 
delicately and beautifully carved, and the thin material 
is drawn tightly about the body so that the upper 
left side appears to be nude. The treatment of the 
drapery and the gesture of the hand which clasps the 
folds of the cloak are reminiscent of the style of 
the sculptor Timotheus, who made some statues 
of Amazons for the decoration of the temple 
of Aesculapius at Epidaurus in the fourth century B.c. 
The beauty of the statue and the careful technique 
of its workmanship indicate that it is a Greek original 
work of that period. 

Two pieces of Attic grave stelae are also certainly 
Greek in origin. One is the head of a bearded man 
who is represented with the grave and thoughtful 
cast of countenance which is appropriate to the parting 
scenes shown on the grave monuments. The second 
fragment shows in relief the bust of a lovely young 
girl which in the nobility of its repose, in the perfection 
of its line and in the restraint of its expression typifies 





A WINE CUP DECORATION, 


Medallion on the interior of an Attic wine cup in the style of Brygos, a noted 
vase painter who lived in the latter part of the sixth and early fifth century B.c. 
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beauty overcast by grief. The presence of grave 
monuments in the debris of the Agora is to be explained 
by the fact that the main cemetery of ancient Athens 
is located nearby just beyond the Dipylon gate. 

Among the copies of Greek sculpture which were 
made in the Roman period, the most interesting is a 
marble herm which is crowned by a bearded head of 
Hermes. This head is an excellent replica of the 
Hermes Propylaios of the sculptor Aleamenes. This 
shaft served as a support for the arm of an 
accompanying figure which carried a young child. 
Although no part of the adjoining figure has yet been 
found the appearance of the statue is suggested by 
one which is preserved in the Museum of Madrid. 
The group apparently is a work made in the fourth 
century either by Cephisodotus or by Praxiteles. 
The new discovery throws additional] light on problems 
connected with the reconstruction of the original 
group. Another important replica of the Roman age 
is a marble statuette of Aphrodite which is a copy 
of the famous statue made by Praxiteles for the 
city of Cnidus. 

The statue of Hadrian is a notable work in the 
field of Roman sculpture although it was undoubtedly 
the product of local Greek craftsmen. The emperor 
wears a breastplate which is a _ representation in 
marble of richly decorated bronze armour. It 1s 
adorned with symbolical figures in high relief. The 
goddess Athena as emblem of the city of Athens stands 





PART OF A STATUE OF HADRIAN. 


A marble statue of the Emperor Hadrian was discovered in a water channel. 
It was described by Pausanias as standing near the Stoa of Zeus Eleutherius. 





THE ROYAL STOA., 


A view of the royal stoa from the north-west. The stoa was the chiet 
objective of the first season in the field and was unearthed early in the excavations. 


in the centre on the back of a wolf suckling the twins, 
Romulus and Remus, the emblem of Rome. Other 
figures include the serpent and owl of Athena, and 
the head of Zeus Ammon, eagles and elephants, 
symbols of the African provinces of Rome. Not only 
is the statue a fine artistic Roman work in itself, but 
its discovery is peculiarly significant for the present 
investigation of the area because Pausanias states 
that a statue of Hadrian stood by the Zeus Stoa. 
The recovery of this statue is one of the most 
encouraging achievements of the first campaign, 
for since one of the sculptures seen by Pausanias has 
escaped destruction, it is certain that future 
excavations will bring to light others of the many 
hundreds which he saw in the Agora. 

Pottery is an important group of material revealed 
by excavations because vases were fragile and easily 
broken and then generally discarded. Their replace- 
ment, therefore, quickly reflected the changing fashions 
in style. The shops of the potters were located in the 
Agora and this material has been abundantly found 
in the new excavations. The early occupation of the 
site is proved by a deposit of Geometric ware, dating 
from 1000 to 800 B.c., which occurs throughout 
the terrain at a depth of about twenty feet below 
the level of the modern street. Succeeding types 
of pottery, such as early Attic, Protocorinthian, 
Corinthian and Attic, appear in successive super- 
imposed layers. Two Attic cups of the finest type 
of Greek vase-painting were secured in the burned 
stratum of debris left from the destruction of the 
city by the Persians in 480 B.c. One of these cups 
was made by a member of the school of Brygos, a 
noted vase painter who lived in the latter part of 
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the sixth and in the beginning of the fifth century B.c., 
and the other is from the atelier of the artist Sotades. 
There is also a fragment with the signature of 
Ergotimos, one of the masters of the Francois vase, 
and there are pieces of Panathenaic amphoras. 
Public records such as laws, treaties and official 
decrees were written on stone slabs which were filed 
in the administrative buildings of the Agora, or were 
erected in the public streets and squares. As such 
inscribed stones offered no temptation to bandits 
they would not have been carried away, and those 
which escaped the lime-kilns should still be buried 
beneath the ground. The work of the first season 
brought to light eighty-one inscriptions, wholly or 
partly preserved, which range in date from the sixth 
century B.c. to the second century A.p. These 
documents include personal and public dedications, 
honorary decrees, lists of officials and Imperial Roman 
epistles. They often bear the names of the archons 
and the secretaries of the city, by which their dates 
can be fixed, and thus new light is thrown on the 
sequence of the Attic calendar as well as on historical 
events. 

Many heterogeneous objects are, of course, dis- 
covered in the course of a season of excavation. Those 
from the Agora include obsidian and stone implements, 
which furnish evidence of the remains of a prehistoric 
settlement on this site. There are also spindle whorls 
in profusion, bronze arrow-heads, bronze rings and 
pins, bone and ivory pins, Roman glass bottles, terra- 
cottas and coins. The group of terra-cottas includes 
figurines, stamped loom weights, amphora handles 
stamped with magistrates’ names and the names of 
their cities, and 256 Greek and Roman lamps, one of 
which is a large lamp of the Roman period provided 
with twelve nozzles for the wicks. As types of lamps 
are characteristic of specific periods the lamps found 
in excavations are very useful adjuncts in settling 
the age of stratified deposits. 


Many Coins. 


The Agora is no exception to the rule that all 
excavated areas yield quantities of copper coins, for 
during the past campaign 4,350 coins were secured. 
There were a few Athenian silver pieces, but the great 
majority of these are of bronze. The bronze coins, 
which comes out of the earth in a badly corroded 
condition, are being cleaned by the electrolytic process. 
Although this method is the only safe and satisfactory 
way of handling this material it requires much time 
and patience and, consequently, the classification and 
cataloguing of this great number of pieces have not 
yet been completed. <A preliminary survey shows 
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that the largest groups consist of Athenian coins of 
the Greek and of the Roman periods, and Roman 
Imperial coins of the fourth century A.D. As the 
excavations proceed the vast number of the coins 
which will be available for study should add con- 
siderable information to our knowledge of Athenian 
coinage. 

Thus the first season of excavations in the Agora 
has produced important results in many fields of 
archaeology. The second campaign began in January 
and will continue until June. The new areas were 
selected with the aim of locating, on the basis of the 
description of Pausanias, the Senate House, the 
Prytaneum, the Tholos and the Temple of the Mother 
of the Gods, where the archives of the state were 
deposited, and for which Pheidias wrought the cult- 
statue. The success of the first season augurs well 
for the progress of the present campaign which is 
being conducted in a larger area and on a much more 
extensive scale. 


Telepathy in Birds? 

THE suggestion that birds are capable of telepathy is 
discussed by Sir Arthur Thomson in the Scottish 
Journal of Agriculture. There are some carefully 
observed facts, writes Sir Arthur, which suggest 
thought-transference from one human mind to another, 
but true telepathy has not been demonstrated. All 
that we are logically entitled to say is that we do not 
know of any other explanation. And this caution 
must be kept in mind when we consider the theory 
which Mr. Edmund Selous suggests in regard to 
simultaneous action in a large flock of birds on 
occasions when a common external stimulus cannot 
be detected. The absence of another explanation does 
not prove that thought-transference is the right one. 

A flock of birds may suddenly take wing without 
apparent reason. This cannot be explained by 
supposing that the members of the flock become 
suddenly aware of some stimulus that affects them 
all at the same moment. Selous’s theory is that the 
impulse travels telepathically, that is, apart from 
ordinary sense-stimulus, from bird to bird. It is not 
easy to be sure that all the birds rose simultaneously, 
or to be sure that there was not some stimulus that 
they all saw or heard at the same time. A nerve- 
impulse often travels in ourselves at the rate of seventy 
miles an hour. ‘‘ We do not allow enough for uniformity 
of vital action,’ Sir Arthur concludes, ‘‘ because we 
are so often impressed with individuality. But we are 
merely suggesting an interesting problem for which 
Mr. Selous has offered a courageous solution.’’ 
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Changing Africa: New Problems for Study. 


By E. N. Faillaize, B.A. 


The development of Africa has brought revolutionary changes in the outlook and tribal life of the native. New facilities 


for the study of native culture are now available on an international basis. The problem in Africa ts the adjustment 


of a mediaeval intellect to conditions imposed by a white civilization in the twentieth century. 


ARRANGEMENTS are now being made by the Council 
of the International Institute of African Languages 
and Cultures for the utilization of the grant of £10,000 
per annum promised by the Rockefeller Trustees. 
The grant will be made for a period of five years for 
the study of the customs and institutions of the 
peoples of Africa. It will be remembered that, 
according to the terms of the gift announced last 
May, the sum of £5,000 per annum will be a fixed 
grant, while the balance will be payable in the ratio 
of one pound for each sum of two pounds raised by 
the Institute from other sources. Thus, should the 
efforts of the Institute to comply with the terms of 
the grant be successful, the sum of £20,000 per annum 
will be available for research in Africa. 

To those who are familiar with the difficulties 
of raising funds for ethnographical research, the 
undertaking will appear formidable, especially at the 
present time. On the other hand, the magnitude of 
the issues involved justifies the hope that the Institute 
will find the support it needs among those to whom the 
future of Africa is a matter of vital concern. In 
view of the intimate connexion between scientific 
understanding of native institutions and_ success 
in administration, support by the governments of 
African 


and dependencies 


colonies 


eT 
% 


should be assured. 
The international 
character of the 
Institute affords a 
broad basis _ of 
appeal. 

The work to be 
undertaken marks 
a new epoch in 
anthropologica| 
research. I t 
will be possible 
for the Institute 
to organize 
investigations 
simultaneously 
and with a com- 
mon outlook’ on 
an unprecedented 





MASAI TRIBESMEN. 


In consequence of the rapid development of Africa during the past few vears the native is fast 
becoming detribalized. This entails far wider implications than mere removal from a family group. 


scale owing to the amount of the sum available 
for the expenditure, and more particularly a new 
orientation will be given to these researches. While 
the essential characters of African institutions must 
necessarily continue to be the subject of careful 
observation, close attention will be devoted to the 
changes which are taking place under the impact 
of white civilization, the causes of these changes will 
be analysed and an attempt made to gauge their 
direction. In other words, the main objective will be 
the practical problem of Africa in transition. 

For the last fifty years the anthropologist has been 
insistent in urging that greater attention should be paid 
to the observation and record of the customs and beliefs 
of backward peoples, lest otherwise material invaluable 
to science should be lost. This danger arose from the 
decadence of such peoples when brought into contact 
with white civilization, either through the rapid 
decrease in the numbers of the population—some 
peoples, in fact, have died out within living memory— 
or through the deterioration and break-up of custom. 
The argument was somewhat two-edged : when it was 
sought to reinforce the plea for scientific research by an 
appeal to the practical application }of such studies to 
the problems of administration, the reply from the 
‘practical man,’ 
the holder of the 
purse strings, was 
apt to require a 
justification for the 
expenditure of 
public or other 
funds upon a mat- 
ter apparently of 
purely academic 
interest, since the 
only peoples upon 
whose well - being 
the results could 
have any bearing 
were likely to 
be extinct or 
profoundly modi- 
fed in custom 
before any benefit 
could accrue. 








SO 


It is unnecessary to enter here upon the general 
question of the value of anthropological research 
in the administration of backward peoples. In the 
case of Africa, when once the facts are appreciated, 
there can be no two opinions concerning the necessity 
for enquiry into present conditions on anthropological 
lines. The African races, it is true, are in no danger 
of dying out. Some, indeed, are increasing. Not- 
withstanding the ravages of sleeping sickness some 
years ago, the suppression of inter-tribal warfare, the 
introduction of some measure of hygiene, especially 
as affecting child-birth and infant welfare, as well as 
restraints imposed by the administration in various 
directions, have on the whole more than counter- 
balanced the deleterious effects of contact with white 
civilization. Further, up to the present, there appears 
to be little room in Africa for the psychological factors 
which have played havoc in the Pacific, where inter- 
ference with social ceremonial and organization have 
produced a taedium vitae, a boredom, which leads 
to a rapid decline in population. 

In present conditions, brought about by the rapid 
development of Africa during the last ten or twenty 
years, the native is 
subjected without any 
appreciable period of 
gradual preparation to a 
variety of strains and 
influences such as have 
never been experienced 
before in the history of a 
backward people. In 
consequence he 1s becom- 
ing detribalized—a result 
which entails far wider 
implications and _ = far 
more serious = conse- 
quences than merely the 
removal, whether local or 
in material circumstance, 
from a family group or 
the effective control of a 
tribal chief, which the 
term might be taken to 
denote. 

African problems must 
be approached from the 
African point of view. 
Again and again anthro- 
pologists have stressed 
the communal character 
of primitive, and 
especially 





THE AFRICAN POINT OF VIEW. 
African problems must be approached from the African point of view. The white 1n obe ying the 


Afri man often finds difficulty in understanding social custom by which the native sets 
rican, store. Among women of the Masai tribe to spit is the acme of politeness. 
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institutions, ideas of property, land-tenure and of 
society generally—-a lesson which has been learned, 
and that too imperfectly, in the contact of white 
and black only after much painful, and sometimes 
disastrous, experiment. To a _ great extent the 
necessary corollorary has been overlooked. The 
African’s outlook is not individual. He exists only 
as a unitary member of a group. The sense of 
individual responsibility and the conception of action 
independent of any relation to a group are lacking. 

Yet by a fundamental misconception, in the relations 
between white and black, whether official or other, 
members of the dark race normally have been treated 
solely as though they were in a position to take their 
stand as individuals, fully conscious of their responsi- 
bilities and fully cognisant of the possibilities inherent 
in complete freedom of action. Hence the imputation, 
frequently brought against the American negro in 
particular, that the African races are irresponsible and 
childlike in mentality. The blunders of a previous 
generation in trying to impose an_ individualistic 
land settlement scheme on the native population of 
South Africa are not likely to be repeated; but the 
implications of the com- 
munal type of mentality 
are as yet. neither 
appreciated nor fully 
understood. 

At the time of writing 
sixty persons lie in 
Nairobi under sentence 
of death for the murder 
they beat 
her to death with staves. 


of a witch: 


This mode of killing was 
> 


in accordance with 
custom. The point 
must be noted: for 


while in the eyes of the 
British administration 
the case is one of murder, 
in native custom the 
witch suffered a_ just 
retribution and __ her 
death was a measure of 
protection taken on 
behalf of the community 
as a whole by _ those 
persons who are now 
condemned. The Jews 
were guilty of no _ sin 


injunction, “‘ Thou shalt 
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not suffer a witch to 
live’; but it was a 
long and painful progress 
to the point at which 
individual judgment pre- 
vailed over the corporate 
reaction of the Church 
to heresy and the witch 
persecution ceased in 
Europe. Here’ then, 
and in such matters as 
this, the problem of 
Africa is to bring about 
the adjustment of a 
mentality | comparable 
with that of the Middle 
Ages, or even 
days, to 


earlier 
conditions 
imposed by a white civi- 
lization of the twentieth 
century. 

But Africa is 


changing; and the pro- 


: an? % 
" SO SRS. ke 


blems which will arise 
from the changes now 
taking place will be far 
graver than any due 
to the 
between the ideals of two diverse cultures, unless 


incompatibility 


measures are taken to forestall the more serious of 
the crises which may be anticipated. Changes must 
come; for native institutions cannot be maintained 
in their integrity under a beneficent administration 
for ever. Nor is it even desirable; for the native 
would thus be debarred from _ progress. Change, 
however, may be guided and controlled by scientific 
study so as to ensure that neither is it too rapid for 
the native to assimilate, nor violently out of harmony 
with the ordered development of the mentality and 
institutions of African peoples. 

It is on account of this last consideration that the 
complex tendencies which have been grouped together 
under the general term of “ detribalization ’’ cannot 
but be viewed with alarm. Some would appear to 
regard the effect of modern conditions in Africa as 
leading mainly in their most serious aspect to no 
more than an emancipation of the younger men 
from the authority of the chief and elders likely to 
give rise to difficulties of control in times of unrest. 
This is undoubtedly one element in the situation ; but 
actually forces are at work which threaten the com- 
plete disintegration of African society, more 
particularly in East, Central and South Africa. 





A HUT IN TANGANYIKA. 
The African’s hut does not give much scope for entertaining, but he keeps open 
house for all who come in goodwill, giving the best that he has. The hospitality 
and friendship which the native extends to white visitors is not always reciprocated. 


8I 


The opening up of the 
mines in Africa created 
labour 
which for long the native 
population 


a demand for 


was_ not 
prepared to meet 
adequately. Now, how- 
ever, facilities of 
transport and the 
familiarity of the native 
with travel have removed 
inhibitions which were 
largely based on religious 


belief. The native is no 
longer confined to his 
own territory. He 
travels vast distances 


and stays away from his 
tribe for lengthy periods. 
He has come to 
appreciate freedom of 
action. He receives 
payment for his labour 


in money which he 


regards as his own per- 
sonal property, and not 
as wealth over which 
his group has a lien. 
Whereas money payments were at one time kept 
more or less intact in order to purchase cattle where- 
with to obtain wives, now he spends it on objects of 
personal gratification or in obtaining wives on his 
own initiative who satisfy his individual preference. 
In some areas, owing to the ravages of the tsetse-fly, 
cattle are not available for marriage settlements. 

The position of the family group in the arrangement 
of marriage contracts is ignored now that payment 
is no longer necessarily made in cattle, regarded as 
group property. Hence the modern system of native 
labour tends to undermine the native principles of 
marriage and inheritance. 

African culture varies widely in type and infinitely 
in detail. The conditions briefly and inadequately 
sketched here prevail more particularly among the 
cattle-keeping tribes of East Africa. In other cir- 
cumstances and among other peoples in Africa, 
however, analogous changes, producing similar effects, 
They offer a field which urgently calls 
for investigation. With such investigations should go, 
step by step, a parallel study of the institutions, and 
their many ramifications in the maintenance of social 
equilibrium, from which the course of native develop- 
ment appears to be breaking away. 


are at work. 
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The Secret of the Primrose. 
By Herbert P. Riley. 


Dr. G. H. Shull, whose researches on maize are well known in America, has now turned his attention to the primrose. 
This plant shows a special complexity of genetic phenomena which are likely to throw new light on 1mportant problems 


in hiology. Thousands of primroses are being 


To those untrained in scientific methods and aims, 
few problems are worth attempting unless it can 
be shown that they will have a definite practical 
application to human affairs; but a scientist is 
continually impressed by the fact that the most 
theoretical studies often lead to results of far greater 
practical importance than research which is conducted 
with the direct purpose of bettering the condition of 
mankind. Such is true of Professor Shull’s work in 
maize, from which he is credited with the discovery 
that one can breed pure lines of corn just as one can 
breed cattle or dogs. His approach was theoretical in 
the extreme, but his results were of far more commercial 
significance than those of the practical corn breeders. 

The important scientific result of his work, however, 
was not the production of larger yields of corn 
(although that was an incidental by-product) but the 
establishment of a definite scientific principle which 
can be applied to many other forms of life. It has 
since been demonstrated in such different forms as 
rats, pigs, poultry and silkworms. It was this desire 
to reveal the hidden principles of nature that led 
him to his investigations in evening primroses and 
Shepherd’s-purse. 

The evening primrose shows a complexity of genetic 
phenomena not equalled in any other organism studied 
so far. It is not 
to breed bigger and 
better § primroses 
that men _ have 
investigated the 
plant for almost 
half a century, but 
to determine the 
cause of this com- 
plexity, and _ to 
analyse the 
peculiar situations 
which control the 
hereditary behav- 
iour of this plant. 
No one knows how 
the principles 
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A FIELD OF PRIMROSES, 


A view taken in suminer of the field at Princeton which serves as an outdoor laboratory for Dr. Shull. 


grown at Princeton.* 


which underlie its behaviour may be used to explain 
phenomena in other plants and animals, or how 
they may be used in the practical breeding of better 
races ; but even if this possibility did not exist, many 
men would be attracted to this study because of the 
sheer pleasure in analysing one of the most complex 
and baffling problems in biology. Because of the 
problems which it presents, the primrose (Oenothera) 
is a nearly perfect laboratory plant. 

Professor Shull has for a number of years set out 
more than 20,000 Oenothera plants annually in the 
experimental field at Princeton; in some _ years 
the number has exceeded 30,000. To see this gorgeous 
expanse of yellow bloom in the early morning or 
towards sunset would well repay a visit to the field 
by anyone who is in Princeton during the summer 
months. Many visitors enjoy this sight each year. 
They see Dr. Shull with sticks and bags in hand, 
transferring pollen from one plant to another, and 
recording all the characteristics of ail these plants 
on his extensive field charts. This work is usually 
begun about 5 a.m. daily and continued towards 
the middle of the afternoon, while the late afternoons 
and evenings are devoted to writing scientific articles, 
studying data, and planning decisive crosses to be 
made the following day. To attend to the important 

microscopical side 

of the problems in 

Oenothera, Pro- 

r fessor Shull has 

been fortunate to 

have the _ able 

co-operation of Dr. 

John T. _ Illick, 

professor of biology 

at the University 

of Nanking, China, 

and William H. 

Brittingham of 

Goucher College, 

both his former 
students. 

Far from. con- 
tent with merely 
resolving the 
mysteries of the 
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evening primrose, 
Professor Shull 
spends his winter 
months, between 
classes, in 
the greenhouse, 
investigating 


83 


possesses show no 
expression in its 
outward appear- 
ance and _— are 
revealed only in a 
future generation. 
We now know that 


the genus Capsella, “ like produces 
more commonly POS Oe like ”’ is only a 
known as_ Shep- f Rane eee 7, : half-truth. This 
herd’s-purse. His afin walle ee A venerable adage 
work in this plant vty RUE) relates only to the 
has been far more hi inherent invisible 
extensive than constitution, not 
that of the other to the external 


investigators, and 
he is undoubtedly 
the world authority 
in the genetics, 
cytology 
geographical distribution of this genus. His studies 
upon Shepherd’s-purse date back to 1g04, when he 
raised them at the Station for Experimental Evolution 
With one 
short interruption, his work has been continued to 
the present time. During these years, more than 
6,000 families, totalling three-fourths of a million 
plants, have been raised, classified and interbred. 


and 


of the Carnegie Institution of Washington. 


The study of Oenothera has been carried on for 
nearly half a century. Hugo de Vries, the celebrated 
Dutch botanist, began his examination of the evening 
primrose in 1886. One of the most important theories 
of modern genetics, and one which helped to explain 
much that was seemingly inconsistent and inexplicable 
in many plants and animals, resulted from the earlier 
investigations of this great research worker upon this 
plant. The ‘“ mutation theory,” as it is known, was 
also of great philosophical importance, for it showed 
that some of the basic conceptions of the Darwinian 
theory must be modified. In addition, it demon- 
strated conclusively that the problems of evolution 
and heredity must be attacked by experimentation 
rather than by observation and speculation. As 
other investigators after de Vries undertook the study 
of Oenothera, the intricate nature of the genus began 
to be appreciated. 

When analysing a plant or animal, genetically, 
an attempt is made to identify and classify various 
characteristics and then to learn in what proportion 
these characteristics are transmitted to the children 
and grand-children. It is in this way that we may 
learn the actual constitution of the parents. Many 
of the hereditary attributes which an organism 





THE GREENHOUSE. also 


Thousands of primroses and shepherd’s-purses are grown, each labelled with its genealogy. 


appearance of an 
It has 
learned 
that ‘‘ genes '’—the 





organism. 
been 


ultra - microscopi > 
articles in the cells which control the hereditary 
particles in the celis which control the hereaitary 
characters—are transmitted not independently, but in 
groups. ach group is located in a definite chromo- 
some in the germ cell, and a characteristic number 





of chromosomes is found in the nucleus of each cell 
of every organism. 

In Oenothera, a situation presents itself which is 
different from the usual condition, for a microscopic 
examination of the germ cells shows that many of 
the chromosomes are joined in a circle, while in most 
animals and plants no such circles are present. The 
question arose whether this circular arrangement had 
any significance in breeding, and this is still a moot 
point. Renner in Germany, Gates in England, Davis 
of the University of Michigan, Cleland of Goucher 
College, and maintain that the 
explanation for the behaviour of this plant can be 


others, whole 
based upon this circular arrangement of the chromo- 
somes, while Dr. Shull takes the position that this 
is not necessarily true, and that other factors are at 
work which will also give a satisfactory explanation. 
His position is more in harmony with the breeding 
behaviour of the other organisms studied, and he denies 
that the evening primrose is “a law unto itself,’’ as his 
As yet, the Oenthera problem 
is far from solved, and the battle continues amid 


opponents maintain. 


heavy bombardments of scientific papers from the 
opposing camps. 

The other branch of Dr. Shull’s work, his study 
of Shepherd’s-purse (Capsella), has been genetical in 
method, but the aim has been to study its hereditary 
behaviour in relation to classification (taxonomy), 
to the microscopical analysis of the germ cells 
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(cytology), and to geographical distribution. To 
accomplish this end, Dr. Shull has received seeds of 
Capsella from the four corners of the earth, and side 
by side in the greenhouse may be seen Shepherd’s-purse 
plants from New York and Formosa, Siberia and 
Wales, Alabama and Natal. 

One of the interesting discoveries resulted from 
Dr. Shull’s study of a species he identified as Capsella 
occidentalis. Seeds of it have been collected from 
Tucson, Arizona, various places in California, Hawaii, 
Peru, Chile, Argentina and Uruguay. An examination 
of this distribution shows that the region in which 
occidentalis predominates is that occupied by the 
Spanish settlers, and it is highly probable that the 
seeds of this plant were carried westward on 
the clothing of the early Iberian explorers, or in the 
hair of their animals, from a few plants in Spain, 
and that, finding conditions highly favourable for 
growth, this species became an important addition 
to the vegetation of part of this hemisphere. This 
is an illustration of the numerous cultural problems 
to be discovered in the study of plant life. 

It is astounding, when one considers the vast 
numbers in which certain species of plants exist, while 
others, closely related to them and often indistinguish- 
able from them except to a man who has some 
botanical training, are found in but one of two isolated 
regions, and even there seem to find it difficult to 
perpetuate in sufficient numbers to keep the species 
alive. Although a certain variety of Shepherd’s-purse, 
Capsella bursa-pastoris, covers most of the temperate 
regions of the globe, another variety, Capsella grandt- 
flora, which was found in 1842 in Corcyra, lives only 
around the Grecian Archipelago, and has not been 
found even there for a number of years. It seems 
as if this species has died out in nature and is preserved 
as a living relic of the past chiefly in the greenhouse 
at Princeton. 


Rare Species. 


Similarly maintained in greenhouse cultures are 
two other remarkable species, each of which has been 
found only once in a state of nature—Capsella Heegert 
at Landau, Germany, and Capsella Vigimert at a 
single place in southern France. In _ Tuscaloosa, 
Alabama, a species is found which thrives there and 
which has been found in only one other locality on 
the globe, and that very recently. This great diversity 
in numbers and geographical location in such closely 
related species is one of the problems which is being 
studied in these investigations, and is of considerable 
evolutionary importance. 

The problems of the botanist are numerous. While 
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some are purely technical, such cannot be said of this 
work upon Capsella. The philosophical problems of 
finding the natural relationship among various species 
of the same plant, and the important evolutionary 
significance of the doubling of the number of chromo- 
somes in certain of these species of Shepherd’s-purse, 
typify the broader side of this research, and are studies 
on a higher intellectual plane than merely learning 
the names of ‘trees and wild flowers. 

When we consider that all animal life is dependent 
upon plants for existence, and when we realize how 
plants aid in solving some of the complicated philo- 
sophical problems of the field of biology as a whole, 
we may begin to gain some insight into the significance 
of the study of plants from the agricultural and cultural 
point of view. 


Science and Oil Refining. 


THE way in which scientific research has assisted 
in the progress of petrol refining was demonstrated 
by Sir John Cadman in a recent lecture at the Royal 
Institution. Sir John showed a model of the latest 
apparatus employed. This consists of a series of 
inter-connected tanks. Raw motor spirit enters at 
one end of the series and a cleansing liquid having a 
greater specific gravity than that of spirit at the other. 
Half the number of tanks is arranged for mixing the 
liquids and half for enabling them to settle and 
separate. The two liquids meet and are mixed, and 
the mixture passes to an adjacent settling tank in 
which it separates. The liquids then pass in opposite 
directions with no impulse beyond that provided by 
the difference in specific gravities. From the end of 
the series at which the cleansing liquid enters, pure 
motor spirit emerges, and from the other the spent 
cleansing agent passes, carrying with it the impurities 
originally contained in the raw motor fuel. 

An interesting feature of the lecture was an 
explanation of the use of seismology in_ oilfield 
exploration. A miniature earthquake is caused by 
exploding a buried charge of gelignite. Observation 
points are stationed some distance away, and delicate 
instruments at each point record the wave pulses set 
up by the explosion. Some of the waves travel direct, 
beneath the surface of the earth; others take a 
downward path and on striking an underground rock 
structure are deflected. They follow the course of 
the subterranean rock and are recorded in turn at 
the observation points. The presence or absence of 
an oil reservoir—as well as its shape and depth—can 
be inferred from the wave records. 
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‘‘Homing Sense” in Birds. 


The remarkable faculty in birds for finding their way home over hundreds of miles of unfamiliar territory has long 
attracted the attention of ornithologists. Interesting experiments in this field have recently been conducted by the 
Carnegie Institution of Washington among a colony of terns on an island in the Gulf of Mexico. 


EVER since the habits of wild life in the Gulf of Mexico 
have been observed, regularly towards the end of 
April a great colony of “ noddy ”’ and “‘ sooty ”’ terns 
has arrived at Bird Key, one of the islands of the 
Tortugas group. Here the birds live the busy life of 
the nesting season and early in September, the young 
birds having developed sufficient flying strength, 
the entire colony takes to wing for the southward 
return. 

A hundred vears ago the colony was visited by 
John James Audubon, an American naturalist. Since 
Audubon’s day many changes have occurred in the 
island, yet the feathered immigrants return every 
year when nesting time approaches. Ocean currents 
have altered the contour of the island, cutting down 
its surface to a single acre. Hurricanes have stripped 
it of the thick cover of vines and bay-cedars which it 
once supported. During the yellow fever epidemic 
of 1807 which decimated the garrison of Fort Jefferson, 
a military fortress built before the Civil War on a 
neighbouring island, its life 
was disturbed by the erection 
of hospital buildings at one 
end of it. 

Moreover, before the colony 
came under the protective 
control of the United States 
Department of Agriculture, 
poachers gathered the eggs 
by the ton every season and 
sold them for food in the 
markets of Havana and key 
West. Indeed, it is_ said 
that before poaching was 
stopped, there were years 
when not a single chick was 
raised, all the eggs having 
been taken _ before they 
hatched. But neither the 
growing inhospitality of their 
summer home nor the hazards 
of travel have prevented the 
birds from making _ their 
annual pilgrimage to the 
island. 

Eight islands comprise the 
Tortugas group. Ponce de 





STUDYING THE TERN’S FOOD, 
[he terns are of great assistance in fishery research. fragments 
of food dropped by the birds are examined in the marine laboratory. 


Leon, who on the occasion of their discovery captured 
170 great sea turtles, named the group the “ Dry 
Tortugas ’’ because there is no fresh water. ‘ Tor- 
tugas’’ is the Spanish word for “ turtles.”’ These 
islands, the outposts between the Gulf of Mexico 


>, 


and the Straits of Florida, are low bars of shell and 
coral sand barely showing above water at high tide. 
Although their combined area is less than a quarter 
of a square mile, if the sea bottom were elevated 
twenty feet, twentv square miles would emerge, the 
existing islands would become much larger, and 
several of the group, lost within a century, would 
reappear. The new islands together with the old 
would then be ten miles long and five wide, with three 
chief ship channels and several smaller ones connecting 
the lagoon thus formed with the open sea. 

The islands are uninhabited except for Loggerhead 
Key, on which the keeper of the lighthouse lives and 
on which the laboratories of the Carnegie Institution 
of Washington are situated. Although several of 
them are covered’ with 
vegetation and offer, it would 
seem, a more agreeable 
breeding place for the birds, 
instinct seems to hold them 
to the barren sand _- spit. 
Except for constriction § of 
area and the barrenness of 
the island, conditions which 
have forced | incredible 
crowding in the one case and 
the deposit of eggs on the 
bare sand in the other, the 
Tortugas area is well suited 
to the colony's needs as 
storms rarely visit the region 
during the nesting season 
and food is plentiful. 

The shoals about the 
Tortugas abound in fishes of 
many species, upon the young 
of which the terns feed. At 
daybreak the birds leave their 
oo ie sanctuary and range the 
waters near by in search of 
prey. Spying a_ school of 
minnows they _ quickly 








86 


forgather, hovering close above. Seeking to escape 
attack by larger fishes, the minnows dart to the 
surface and skim it for a moment only to be picked 
off by the birds whose quickness and accuracy is 
remarkable. So engrossed do the birds become when 
a catch 1s made that in a motor-boat one can follow 
close upon a group or drive through the midst of it 
altogether, almost but not quite touching the birds. 
Every movement can thus be seen and never does one 
observe the birds diving or even touching the water, 
neither do they appear to swim or rest on the water, 
but always hover just above it with open beaks. 
When the minnows leave the surface and descend 
to lower levels, their feathered pursuers scatter in all 
directions in search of 
other schools of fish, 
to reassemble quickly 
when one is discovered. 
Within the sweep of 
one’s vision, almost any 
time during the day, a 
score or more of groups, 
each numbering from 
hftv to a hundred 
birds, can be seen 
busily engaged in filling 
their crops. And _ so 
for a hundred square 
miles the birds are 
continually ranging the 
surface of the water in 
search of food. When 
the young appear, the 


FERNS ON TORTUGAS. 


parents have a heavy 

task as each of the chicks soon develops the capacity 
to dispose of twenty to forty minnows a day. 
l‘requently, before the season closes, the parent birds 
become exhausted and emaciated. 

As the entire bird population, numbering many 
thousands, fish in relays from dawn until dark, the 
consumption during the four months the colony is at 
Bird Key must be enormous. Despite this loss the 
waters of the Tortugas shoals so teem with life that 
there is always an abundance of fish. 

Through their fishing skill the birds have proved 
of great assistance to the scientists at the Marine 
Biological Laboratory, situated on Loggerhead Key 
about three miles away, 1n securing information about 
the kinds of fish which inhabit the Tortugas waters. 
Several times during each season Dr. W. H. Longley, 
Director of the Laboratory, sends his helpers to Bird 
Key with instructions to gather up the fragments of 
fish dropped by the birds when feeding their young. 





Conditions on the island are well suited to the needs of the birds and thousands breed 
there every year. The density of the ‘* population ”’ is well illustrated in{this photograph. 


Discovery—March, 1932 


ails filled with material consisting for the most 
part of partially digested fish are brought back, the 
contents of which are carefully examined. In this way 
thousands of specimens have been collected and 
classified. Ten species hitherto unknown at Tortugas 
have thus been obtained and two others are little 
known anywhere. Other fish which the birds catch 
in quantity are supposed to be nocturnal in their 
habits, while some have been thought to live only 
at sea bottom in deep water. That the birds are 
capturing representatives of these species is a problem 
for investigation. 

‘ Besides contributing to the knowledge of animal 
distribution,’ Dr. Longley reports, ‘“ observations 

upon the food of the 

terns permit one to see 
> a little more clearly in 
what intricate relation 
to one another and to 
other organisms the fish 
stand. Dolphins, for 
example, are among the 
greatest scourges_ of 
flying fish. As_ with 
the flying fish, the 
voung dolphins up to 
six inches in length 
also. sutfer in_ large 
numbers on account of 
the birds. In this fact 
one sees something of 
the balanced forces in 
the environment of the 
flying fish. For them, 
in a sense, the attacks of the terns are no added burden. 
The birds take only what the dolphins they kill would 
otherwise destroy. 

“When the food which has been dropped occurs 
in masses, as it sometimes does, it is usually found 
to consist of several fish still adhering to one another 
in the position they occupied when in the crop of the 
bird, that is, with heads all pointing one way. No 
matter what the position of the fish is when caught, 
the bird, for ease in swallowing, always turns it so 
that the fish’s head comes first. Examination of the 
contents of the stomachs of the fish reveals the forms 
of animal life which they in turn feed upon. Thus 
one is permitted to learn much of the associations 
which obtain among the different species and somewhat 
of their movements before they are caught by the 
birds.’ 

it is impossible to walk on the island without 
crushing the eggs under foot, so close are they laid, 
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or, when hatched, without stepping on young chicks 
which sham death upon approach until thev are 
touched, whereupon they take to their legs and scurry 
away. When the birds become accustomed to the 
visitors, their behaviour is highly entertaining. The 
nodding movements, characteristic of the noddy tern, 
for example, are positively ludicrous. Two birds will 
face each other whereupon one bows its head almost 
to the ground, raises it quickly, and then lowers it. 
The other bird acts in a similar manner, which both 
repeat over and over again with great rapidity and 
solemnity and without making a sound. When a 
stranger of the same species alights near a group, 
he salutes those nearest and in turn is saluted by 
each of them. 

It might well be supposed that the name “ noddy, ” 
by which birds of this species are called, was given 
them because of these grotesque movements, but 
Audubon states that it was derived from their practice 
of alighting on the spars of vessels when darkness 
overtakes them at sea, where they sleep so soundly, 
he says, that the sailors often catch them with their 
hands. 

Among the thousands of eggs, each deposited in a 
saucer-like depression in the sand (there is usually 
only one to a nest) and all apparently exactly alike, 
one wonders by what faculty the birds identify their 
own. Even more astonishing is their obvious ability 
to recognize their own chick after it is hatched and to 
pick it out from a throng of others all bearing identical 
marks as far as one can see. Yet the birds approach 
the spot which they claim as their own with ease and 
exactness, and later when the eggs have hatched, one 
repeatedly observes the adult birds alighting near 
groups of chicks, upon returning with full beaks 





YOUNG “SOOTY ” TERN, 


The young of the terns are so marked that when they lie flat in a depression in the 
sand, as they do when they are alarmed, the birds can scarcely be seen. 
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A “NODDY ” CHICK. 


Che chicks soon develop the ability to dispose of from twenty to forty fish each 
in a day. Providing food in such quantity is a great tax on the parents. 


from the fishing grounds, and viciously fighting off 
all but their own young. 

This ability to localize their nesting places and 
to identify their young under circumstances which 
would seem difficult, attracted the attention of Dr. 
John B. Watson of Johns Hopkins University who 
several years ago, at the invitation of the Carnegie 
Institution, spent three months at Tortugas to study 
the behaviour of the birds. While conducting his 
investigations he lived in a tent among them and 
thus had exceptional opportunities for observation 
and experiment. 

In an attempt to learn the relative value of the egg, 
the nest, and the locality in enabling the birds to 
identify their own, the investigators dyed the eggs 
of the birds various colours, substituted hen’s eggs, 
changed their eggs to new positions, inter-changed 
nests, shifted nests both vertically and _ laterally, 
cleared away all visible marks by which the nests 
might be recognized, obliterated nests but placed the 
eggs in their original positions, covered nests with 
sheets of black cloth, placing the eggs in their old 
positions but on top of the cloth, and in many other 
ways testing the localizing ability of the birds. The 
results, while not conclusive, suggest that the locality 
of the nest is the most important factor in recognition, 
that the original position of the nest is accurately 
localized even when all traces of it have been 
obliterated, that the appearance of the nest and egg 
is a matter of indifference, and that within the nest 
locality orientation is obtained through habits which 
are partly visual and partly muscular. 

That is to say, in coming in from the sea the flight 
of the birds is directed by the more conspicuous 
features of the island. Apparently each always 
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alights at a definite spot and always pursues a given 
path to its nesting place; thus a habit is formed 
which serves to bring each bird back to its old nest 
position even though the appearance of the nest and 
its surroundings may have been completely changed. 
The ability of the birds to recognize their young 1s 
considered to be due to a number of impulses, including 
a recognition of the nest and its contents, the “ feel ”’ 
of the chick in the nest, and the familiar cries and 
general behaviour of the chick. 


Testing “ Homing Sense.” 


When Dr. Watson began his study of terns at 
Tortugas he discovered that they possess a_ well- 
developed “ homing sense.’ Several experiments were 
therefore made to test this faculty and to attempt an 
explanation. In the first test six noddies were 
captured and marked in different colours with oil 
paints. The next morning they were put aboard the 
laboratory launch which left for Key West, over 
sixty-five miles distant. Two of the birds were 
released about nineteen miles out at 9.30 a.m. They 
returned to their nests about twelve noon. Two were 
released nearly forty-five miles out at 2.15 p.m. and 
returned at 4 p.m. The remaining two were released 
at Key West at 6.30 p.m. ; 
the next day, the other at 5.5 p.m. Soon after these 


one returned at 7.30 a.m. 


were released a gale and rainstorm set in so heavily 


that it was doubted if either of the birds would return. 
Apparently one of them was not aftected, while the 
other was probably blown off its course. The 
respective mates of these birds remained on_ their 
eggs the entire time, leaving neither for food nor water. 

In the second test three noddies and two sooties 
were captured and marked. Early on Thursday 
morning they were put into a cage and sent to Key 
West where they were fed and watered. On I[riday 
at 3 a.m. they were put aboard a vessel bound for 
New York. On Sunday at 9.20 a.m. they were 
released at a point about twelve miles east of Cape 
Hatteras. Five days later at 8.30 a.m. both sooties 
were observed on their nests. None of the noddies 
were found on their old nests; by chance, however, 
the observer saw one of them attempting to alight 
on its nest but it was fought off by its mate who had 
formed another “ affiliation.’’ The observer states 
that he had no doubt that the others also returned 
and were similarly treated. The distance from 
Hatteras to Bird Key as the crow flies is 850 miles ; 
by coast it is 1,081 miles. 

Twelve noddies and twelve sooties were captured 
on Bird Key on 15th May for the purpose of the third 
experiment. The next day they were sent to Key 
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West and, on 17th May, put board a freight steamer 
bound for Galveston. The cages were hooded and, 
except at feeding time, the birds had no chance of 
seeing anything which would give them their bearings. 
On the night of 20th May two birds (both noddies) 
were released but neither returned to their nests. 
On 21st May, at 8 a.m., four noddies and six sooties 
were released; at 7 p.m. two more noddies were set 
free under extremely difficult conditions as a heavy 
rain began to fall that night which continued without 
interruption throughout the next day. Of the twelve 
released, five noddies and five sooties returned. 
During the morning of 23rd May the remaining birds, 
four noddies and six sooties, were fed and freed in 
Galveston Harbour, 555 miles west of Bird Key. Of 
these ten, one noddy and two sooties reached their 
nests. 

In commenting on the result of the last experiment, 
the investigators point out that the failure of so 
many to return from Galveston Harbour is _ not 
surprising when the number of hawks which line the 
Texas shores is taken into account. When the birds 
reached Galveston they were tired, having been caged 
for several days, and in consequence they might 
easily have been caught by the hawks. It is suggested 
that to avoid this danger in future tests the birds be 
released not less than fifty miles from land. 

Where pro er care is taken to keep the captured 
birds in good condition before they are released, it 


would sec i Ciat noddy and sooty terns can “ home ” 
ln i an, distance up to at least a thousand miles 
C tui. the territory over which they fly is 


i lecely barren of objects by which their course 
coull oe shaped. 

Phe aiility of these untrained birds to win their 
way home a thousand miles over unknown sea in 
extremely unfavourable conditions appears all the 
more remarkable when it is realized that the world’s 
long-distance record for homing pigeons is said to 
be 1,010 miles and that this record was made only 
by a bird selected and trained for the purpose. 


A Mystery ? 


In attempting to explain this remarkable faculty 
in the terns at Tortugas, the investigators examined 
in detail all the current theories and dismissed them. 
Nor after many tests were they able to discover 
that the birds possess any special sensitivity to 
invisible rays, a view advanced by some to account 
for homing; nor that they possess any special tactual 
or olfactory mechanism which might function in 
homing. In _ short, the explanation of ‘“ homing 
sense '’ is a matter for future investigators. 
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Antioch: The Cradle of Christianity. 


American archaeologists have secured a concession from the French Government to excavate the site of Antioch in 
Syria. Work will begin this month on “ the one great metropolis of the ancient world that can be uncovered with essential 
completeness ’’ and Professor Morev here describes the scope of the excavations. 


THE civilization of the Mediterranean basin, in the 
three centuries preceding and following the _ birth 
of Christ, however much it felt the unifying force, 
first of Alexander’s empire and later of Rome, never- 
theless always displayed a division into four sections 
which may be roughly indicated as the Latin, Greek, 
African and Asiatic. In the later centuries of antiquity 
each of these sections gradually focused into a great 
city, and Rome, Constantinople, Alexandria, and 
Antioch became symbols to the Mediterranean world 
of the diversity and at the same time of the unity of 
the empire. Their personifications are familiar figures 
in ancient art : Rome with her triple-crested helmet ; 
Constantinople with her cornucopia ; Alexandria, 
granary of the empire, with her wheat-ears ; Antioch 
seated on her mountainside with the river-god Orontes 
at her feet. 

All these cities have dwindled, but three of them 
have never lost a claim to metropolitan importance, 
and Antioch alone has fallen to the estate of a small 
town which scarcely covers a quarter of the original 
area of the city. This is the one great metropolis of 
the ancient world that can be uncovered with essential 
completeness. 

Discussing these facts in the Princeton Alumni 
Weekly, Professor Morey announces that an American 
expedition will excavate the site of Antioch this 
spring. Two years ago an invitation was received 
from the French authorities in Syria, Princeton 
University being selected in view of its previous work 
in this territory. A concession was signed whereby 
the excavation and publication of results is entrusted 
to Princeton in collaboration with the Musées 
Nationaux of France which have subscribed {600 to 
the project. Thirty per cent of the finds are 
guaranteed to the American subscribers, who include 
the Baltimore Museum of Art and the Worcester 
Museum. 


Early History. 


The excavations will be of paramount interest in 
relation to the early history of Christianity, the obscure 
history of the Seleucid kingdom, for the solution of 
vexed problems of the part played by Syria in the 
culture of the Mediterranean, and even for the history 
of the Crusades. If one adds the prospect of 
recovering even a minute portion of the works of art 


for which Antioch was famous for a millennium of 
its existence, from its beginning c. 300 B.c. to its 
final florescence just before the Arab conquest, it is 
easy to understand why the eyes of archaeologists have 
constantly been turned toward the little village in 
the Syrian hills. And yet, for one reason or another, 
except for exploratory soundings, the site has never 
been dug. 


Interpreting the Finds. 


The term of the American concession is five years 
from Ist January, 1932, and excavations will begin 
this month (March) under the direction of Professor 
Elderkin, and of Mr. Clarence Fisher, field archaeologist 
of the American School in Jerusalem, an excavator 
of twenty years’ experience in the Near East. The 
work of interpretation and publication of the results 
will be centred at Princeton, where all movable objects 
which demand close study will be brought for examina- 
tion, regardless of their ultimate destination. 
Professor Kraeling of the Yale Divinity School has 
been assembling an index of citations of Antioch in 
ecclesiastical and Arabic writers, and a similar index 
for pagan authors is in process of formation at Prince- 
ton, so that adequate historical data will be available 
for identifying names and buildings encountered in 
the excavation. 

Professor Morey points out that Antioch was founded 
about the year 300 B.c. by one of Alexander’s generals 
as the capital of the kingdom of Syria which fell heir 
to the dominions of the conquered Persian empire, 
and the city promptly became the commercial as well 
as the political centre of the Nearer East. Famous 
sculptors like Eutychides and Bryaxis worked for 
the Syrian kings; the library which the Persians 
carried off from Athens and lost again to Alexander 
became at Antioch a literary centre that rivalled the 
famous Museum of Alexandria; its suburb, Daphne, 
became famous throughout the ancient world for 
natural beauty as well as for the loveliness of its 
shrines and works of art. 

When Syria became a Roman province in 64 B.C., 
its new rulers endeavoured each to surpass his pre- 
decessor in beautifying Antioch. Julius Caesar gave 
it a building for its law-courts, Herod of Judea paved 
the road to Daphne with marble, Tiberius built temples 
and set up a statuary-group of the Wolf and Twins 
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on its eastern gate. Titus, when he sacked Jerusalem, 
saved out the bronze cherubim from the temple to 
ornament another of the city’s gates. Trajan nearly 
lost his life at Antioch in A.D. I15 when the worst of 
its frequent earthquakes ruined the city, and he then 
restored it to greater magnificence than _ before. 
Hadrian was another of the Roman emperors who 
sojourned at Antioch; he was not popular with the 
citizens, nor they with him, yet he built them 
temples, a public bath, and an aqueduct. The bene- 
factions of the emperors increased in later centuries 
with the prestige of the city until we find Diocletian 
building two palaces, three temples, and four bathing 
establishments. 

The decline of the city dates from a _ particularly 
vicious raid made by Chosroes of the new Persian 
monarchy in the sixth century, after which it was 
brilliantly restored by Justinian, but with a restricted 
area, inclosed in walls, parts of which are still standing. 
Even thus restricted Antioch covered half again as 
much land as Rome in the third century, and it is at 
this time that Chinese travellers, attracted by its fame, 


Ur of the 


A DISCOVERY of great importance for the light which 
it throws on the history of Mesopotamian architecture 
is. reported from Ur by Mr. C. Leonard Woolley. 
During the past season the joint Expedition of the 
British Museum and the Museum of the University of 
Pennsylvania has exposed the front of a mud-brick 
fort built about 1950 B.c. It is elaborately decorated 
with half-columns in relief, and in the centre is a 
recess with a false door—apparently a purely orna- 
mental feature—flanked with free columns in the 
round. Mesopotamian architecture was until recently 
supposed to have ignored the use of the column, and 
this discovery is therefore surprising. As to its date 
there was no doubt, for at a corner where the wall 
stood highest there were found, let into the brickwork 
with their round bases exposed, two large clay cones 
recording the construction of the fort. 

The excavation of a remarkable grave at a second 
site is described by Mr. Woolley in The Times. The 
grave contains the remains of eighteen people richly 
adorned with gold ornaments and beads. Evidently 
the burial had been by stages, each marked by 
ceremonies of fire and sacrifice. While it was not a 
royal tomb, it was certainly something quite out of 
the ordinary. The furniture of the graves showed 
that they belonged to the time of the Second Dynasty 
of Ur, about 2800 B.c. The significance of this 
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are recorded as visitors. Its population in the fourth 
century of our era is estimated at from 500,000 to 
800,000 ; fifteen hundred years of Arab, Seljuk, and 
Ottoman dominion have reduced it to a village of a 
few thousand souls. 

“And the disciples were called Christians first in 
Antioch ”’ (Acts xi, 26). This New Testament phrase 
opens the long history of Antioch as the centre from 
which the new faith was propagated westward. Paul's 
abode between his missions was Antioch, and a grotto 
is still pointed out by the natives there as his dwelling- 
place. Constantine built one of his greatest churches 
there, decorated with rich marble revetments and with 
gold and bronze ornaments in profusion. The city 
should yield many interesting discoveries, for, as 
Professor Morey says, it was even more entitled 
to consideration as the cradle of Christianity than 
Jerusalem. It was here that the new faith shook 
itself free from the shackles of Judaism and was 
revealed by the genius of Paul as a doctrine of universal 
appeal. The results of the new excavations will 
therefore be awaited with the greatest interest. 


Chaldees. 


unique group-burial must, however, remain a 
mystery. 

The Ziggurat, built by King Ur-Engur in the 
twenty-third century before Christ, is the most 
impressive monument at Ur. When, seven years ago, 
the Expedition cleared away the debris, the object 
was to trace its vicissitudes back to the days of its 
foundation, and the work came to a natural end with 
the pavements of the Third Dynasty. The present 
task is to pierce to deeper levels in the same area and 
to discover what was there before the Third Dynasty 
kings began to build. At the end of the first month 
the excavators have laid bare the complete ground- 
plan, on the north-west side of the Ziggurat, of a 
range of buildings erected by a king of the First 
Dynasty which eight years ago was held to be mythical. 

Six feet or so below the foundation of the First 
Dynasty buildings there are remains, scanty as yet, 
of two other constructions, one of which had its walls 
decorated with a mosaic of small clay pegs not much 
thicker than a pencil, their tops coloured white, black 
and red. Magnificent examples of such decoration 
have been found at Warka (Erech), some forty miles 
from Ur; here there are as yet only scattered pegs, 
but Mr. Woolley states that for the working out of a 
chronological sequence they are as valuable as would 
be the intact mosaic. 
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The International Map of the World. 


By Basil D. Nicholson. 
Assistant Surveyor, Oxford University Greenland Expedition. 


Travellers are familiar with the difficulty of obtaining adequate maps of foreign countries, and for some years 
cartographers have been constructing a standard international map of the world. Although the work has !ately 
been hindered through lack of funds, the sheets already prepared have proved the importance of the scheme. 


EVEN new atlases compiled privately or commercially 
are crippled by the circumstances of their production. 
They have no official standing with the authorities 
responsible for the individual surveys. They are 
powerless to press for revision and unable to undertake 
it themselves. They have, as a rule, neither the 
influence to gain access to unpublished surveys in 
the hands of governments, nor the resources to revise 
their sheets regularly even in the light of published 
corrections. 


Commercial Limitations. 


Considerations of economy in production force them 
to print large editions and sell them off over a period 
of years during which they naturally become obsolete. 
However pretentious they may be they are obliged 
by commercial considerations to deal adequately only 
with those areas in which they are likely to command 
a sale, because they are related either by trade or 
flag. And they add to these necessary handicaps that 
tolerance of glossed ignorance that distinguishes 
commercial from scientific work. Probably the general 
atlas issued by the Touring Club Italiano is the only 
one that British and foreign cartographers would 
agree in taking seriously. 

Since cartography is the most obviously international 
activity of the modern state it was inevitable that 
the idea of an international map of the world should 
attract support long before the idea of a corporate 
world had gained popularity. Even in the United 
States, where official cartography started on narrowly 
utilitarian lines as a_ geological survey specially 
interested in mineral resources, the geodetic problems 
inherent in so vast an area prevented surveyors from 
sinking to investigators of property. 

But it would be a mistake to suppose that the 
necessity for tying-on one country’s triangulation to 
another’s, the allowances that have to be made for 
the curvature of the earth’s surface, and the thousand 
and one points of detail that make the surveyor’s task 
so evidently an international one, have prevented 
cartography in the past from dealing with its problems 
parochially. If we had to pick on a typical surveyor 
it might be not the skilled draughtsman with the 
microscopically exact theodolite that we know to-day, 


but Daniel Boone with his long-rifle, his crude chain- 
measurements and his American contempt for niggling 
inches—a figure about as technically skilled and as 
internationally-minded as Robin Hood. Its geodetic 
basis did not save cartography from having to evolve 
like every other science. For instance, William Roy, 





the real founder of our Ordnance Survey, was first 
employed on making a survey of the Highlands after 
the ’45 for military purposes. He spent his life on 
cartographical work in the British Isles and joined our 
triangulation on with that of France. But not one of 
the angles he observed was used in the final triangu- 
lation of the British Isles. His work had a purely 
evolutionary value. 

The Carte du Monde au Millioniéme (the Million 
Map of the World), was first proposed by Professor 
A. Penck at the Geographical Congress in Rome in 
1891, and gained approval rather than support. The 
idea then was unpretentious and vaguely defined. 
Its early advocates had in mind little more than a 
survey of the world on a common metric scale whose 
various sheets would be approximately comparable. 
The scale chosen was one in a million (1 km. to I mm. 
or 15.782 miles to the inch). A long series of con- 
conventionally impotent committees reported to 
geographical congresses in 1895 (London,) 1899 (Berlin), 
1904 (Washington), and 1908 (Geneva), and their 
remarks are still to be found in the appropriate 
pigeon-holes by anyone morbid enough to look for 
them. During this period a great many maps were 
published on the agreed scale without conforming 
in other ways. But at the rgo8 conference, when the 
United States proposed standardization and_ the 
definition of the rules on which the maps were to be 
compiled, our own general staff began to take a decisive 
interest in the International Map. 


The * Million Map.” 


The map was effectively agreed on at a conference 
held in 1909 at the British Foreign Office, but work 
on it remained provisional till the 1913 conference, 
attended by 34 states, at Paris. Its scope and 
character were then made clear by a series of 
resolutions, and except for modifications of detail 
agreed on in the 1928 London congress, those 
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resolutions may be taken as the specification of the 
map as it will be when completed. 

The one in a million scale, described for general 
purposes as sixteen miles to the inch, is excellent 
for the purpose. It is the smallest scale on which 
detail can be reliably represented. It is familiar 
in this country as that used in the fuller atlases of the 
British Isles and in the series of historical maps pub- 
lished by the Ordnance Survey. It is a considerably 
larger scale than those used by the standard general 
atlases, but this is hardly an objection to it. It 
would not be intemperate to say that the standard 
general atlases are drawn on scales so small as to serve 
purely formal purposes in the case of undeveloped 
areas. 


Waterproof Paper. 


The difhculty in the past, of course, has been that 
any reasonably large scale involved unwieldiness. 
But this objection was conditioned by the heavy paper 
needed for durability, and the commercial introduction 
of Place’s process has disposed of it. Place’s process, 
probably already familiar to readers of Dziscovery, 
may be briefly described as a method of toughening 
and waterproofing lightweight paper so as to make 
it as durable as the heaviest untreated paper. It 
is therefore quite possible for the complete series of 
the International Map (land areas) to be published in 
atlas form, when all the sheets are available. 

The one in a million scale covers the earth in slightly 
over two thousand sheets, but this figure is only at 
first glance formidable. Some eight hundred sheets 
cover the main continents and islands of the world, 
the remainder being predominantly oceanic. It would 
only be necessary, with civilization at its present 
stage, to incorporate these eight hundred in an atlas. 
The seas and oceans could be more conveniently 
covered by introductory general maps on the scales 
now prevalent. For world-communications especially, 
a more general scale would obviously be preferable. 

The resolutions to which the various governments 
have agreed to conform in the production of this map 
are clear and defensible. Each sheet must be 4 
lat. by 6° long. in size (24 “‘ square degrees ’’), except 
north and south of 60 int... where adjoining sheets 
in the same zone may be combined so as to cover 
multiples of 6° of longitude. Longitudes are based on 
Greenwich and _ latitudes on the equator—not 
unnecessary provisos in this patriotic world. The 
sheets are indexed simply. Each is described as 
N. or S. (northern or southern hemisphere) and a 
zone-letter and a sector-figure define its relationship 
to the other sheets. The letters A-V cover the equator 
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to the poles in 4° lat. intervals, while the numbers 
I-60 (increasing as they go eastwards from I80” east 
or west) cover the degrees of longitude in units of six. 
These units of latitude and longitude, of course, are 
those of the standard-sized sheet in the International 
Map. Thus London (lat. 51’ 31” N., long. 0” 5’ W.) 
can be simply deduced to fall on sheet N.M30 (northern 
hemisphere, thirteen 4-degree units north of the 
equator, thirty 6-degree units east of 180°). The 
remaining rules are equally practical. Place-names, 
generally speaking, are spelt as nearly after the custom 
of the country concerned as the use of a Latin alphabet 
allows. The standard vertical interval is 100 metres, 
but where this would involve crowding some contours 
may be omitted. 

Altitudes are appropriately tinted, but subsidiary 
editions may be published with the altitudes not 
shown in this way. The standard colours are more 
or less familiar—blue for sea, green for lowlands up to 
300 metres, yellow for land from 3-500 metres, brown 
up to 3,000 metres, and red for anything higher. 
The size of lettering, sea-bed contours, and conventional 
signs are defined. Where knowledge is insufficient 
to fulfil the requirements as to detail and accuracy, 
provisional sheets may be issued, provided they are 
described as such. Provisional sheets, more or less 
conforming to these regulations, compiled by _ the 
British general staff and the Royal Geographical 
Society on the one in a million scale, were actually 
used at the 191g Paris Peace Conference in laying 
down the general lines of the new international 
frontiers. 


Progress of the Work. 


The war, of course, brought civil cartography to 
a standstill but speeded up progress in reproduction 
and brought the one in a million scale into favour as 
the minimum tolerable in practical use. The British 
general staff produced a series on this scale covering 
Europe and the Near East in ninety sheets, which 
conformed in essentials to the International Map’s 
regulations. According to the report of the permanent 
committee responsible for the map’s progress, 322 
of the sheets had been published on the scale and the 
sheet-lines of the International Map at the end of 
1930. But only 109 of these conformed in all respects 
to the agreed resolutions. It cannot be too greatly 
regretted that these minor divergences should be 
thought necessary. No doubt they have local advan- 
tages, but these, after all, are slight compared with 
the production of a uniform international map. 

Considering the war, economic conditions and the 
national disturbances that have hindered exploration 
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recently in many parts of the world, the International 
Map has made good progress. The first action of 
governments in times of economic stress is to cut 
down research and scientific services to a minimum, 
so that its completion depends, more even than if it 
were a commercial undertaking, on a revival of pros- 
perity. And the sheets so far published are naturally 
those that required least pioneer work. So that the 
progress the committee is able to record in its report 
for 1931 1s not likely to be impressive, and the date 
of the map’s completion must remain uncertain. 

But its progress cannot be measured in quantitative 
terms alone. The idea is accepted and defined, the 
work is well in hand, and such gaps as remain will 
be a standing rebuke to the governments responsible 
for them. The maps published “ provisionally ” for 
lack of adequate knowledge will act as a standing 
stimulant to explorers. The detailed accuracy of 
the rest will force higher standards on the commercially 
published atlases and probably raise the scales in 
use for general maps. Even as an incomplete series 
left high and dry by the slump, they will exert a 
powerful influence. 

The importance of this is easily forgotten, in the 
British Isles especially as well as in the rest of Europe. 
We are cartographically pampered. If our motoring 
maps fail us we reach for the one-inch ordnance 
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survey with its windmills, inns and post-offices. If 
that fails there are fifty thousand twenty-five inch to 
the mile maps of developed areas, distinguishing the 
products of quarries and the character of every coppice 
and spinney. It would bewilder us here to find 
considerable towns grown up unmapped, as they have 
in parts of the western and mid-western states of 
America. We would regard the American “ hitch- 
hikers ’’ methods of finding his way as almost aboriginal 
—a kind of woodcraft rather than the necessary faculty 
of a citizen. 


Inadequate Scales. 


Even travellers on well-beaten tracks know the 
difficulty of getting maps on any adequate scale of 
the countryside they must pass through. Where 
these maps exist they are not in general circulation, 
any more than the twenty-five inch maps of Great 
Britain, and the retailers have never heard of them. In 
Ireland this difficulty of getting any map at all quite 
normally arises, and in many cases the surveys, 
though published, are only technically available ; 
they are like documents that can be consulted only, 
say, In the British Museum library. So far as buying 
abstruse foreign maps in the British Isles is concerned 
the difficulty is even greater. One of the great map 
publishers and the R.G.S. map room may have them, 
but very often they must be sent from the country 
concerned by officials who regard the whole transaction 
with grave suspicion. 

The advantages of a complete, published, 
international map on an adequate scale, standardized 
in its conventional signs and printed on common 
sheet-lines, are scarcely possible to exaggerate. Once 
it became generally known the natural demand would 
make its sheets available, as a matter of course, In 
at least the capital cities of the world. 

But the prospects of its early completion are poor. 
In a world whose motorships buffet their way round 
the Horn because their dwindling cargoes will not 
pay the dues of Panama, whose luxurious apparatus 
stands unused, as though the Waldorf-Astoria had 
been built in Connemara, it is not likely that this 
half-completed venture will fare better than others. 
It will remain, with less publicity than Cunarder 534, 
an uncompleted framework in a world that cannot 
even pay the running costs on its existing equipment. 
But for all its dubious prospects it deserves to be 
better known. The International Map of the World 
is something more than useful in itself and stimulating 
to cartographic advance. It is a milestone in civilized 
progress that we have not vet proved it possible to 
reach. 
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New Studies in Chemical Embryology. 


By E. W. MacBride, D.Sc., F.R.S. 


Professor of Zoolog 


T he chemical aspect of embryology 1s presented 1n an important new book. 


, Imperial College of Science. 


Professor MacBnide discusses the prospect 


which the book affords of enabling us to solve the problem of the nature of evolution. 


In spite of the fact that we profoundly disagree with the 
author’s presuppositions and conclusions, we cordially 
admit that he has published a great book on chemical 
embryology* which will long remain a classic. It is 
a store-house of all that is known about the chemical 
products of the dead bodies of embryos and will be 
invaluable to the bio-chemist. But it is more than 
that, because Mr. Needham has chosen to stretch the 
term “ bio-chemistry ”’ so as to include the results of 
experiments on living embryos by solutions of various 
kinds of metallic salts. 

This subject is usually included in the science of 
experimental embryology, and if “ bio-chemistry ”’ 
means anything distinct from ordinary chemistry, 
it surely must suggest the investigation of such 
complicated substances as proteins, lipoids, etc., 
whereas the chemistry of these experiments is of 
very elementary character. But the author’s account 
of this subject is welcome and valuable, because 
he not only recounts the experiments but acutely 
criticizes them. 

After defining his philosophical position, Mr. 
Needham gives as an introduction to his account of 
recent work a charming historical account of the 
subject, in which he traces the gradual growth of our 
knowledge of the physical and chemical aspects 
of embryology (in a word, of its material side) through 
the Middle Ages up to the renaissance of science in 
the seventeenth and eighteenth centuries, and through 
this renaissance to the opening years of the nineteenth 
century. This history is illustrated by reproductions 
of a good many quaint old drawings. One of the 
most interesting, here reproduced, is from a manuscript 
attributed to St. Hildegarde (c. 1150). 


Origin of the Soul! 


On the left side, the lady embodies her ideas of the 
origin of the human soul. From a rhombic-shaped 
figure which typifies the Almighty there hangs down 
a hollow tail-like appendage which penetrates the 
womb of a pregnant woman and ends in the body 
of the foetus. Inside this tail a small sphere is seen 
falling which represents the incipient soul. At the 
sides of this half of the drawing are seen men carrying 


*Chemical Embryology. Three Vols. By JOSEPH NEEDHAM. 
(Cambridge University Press. {£5 5s.). 


bowls containing objects like round cheeses. These, 
St. Hildegarde explains, represent the various kind 
of ‘‘seed’’ which their bearers are able to impress 
on their posterity—some strong and firm, some weak 
and flabby. Into one bowl a fiend is furtively pouring 
a poison—in this sketch the authoress depicts her 
idea of the beginning of “ original sin.” 


An Aristotelian View. 


Another illustration is from a book by Rueff (c. 1550) 
but it embodies the Aristotelian conceptions of the 
development of the human embryo. According to 
Aristotle the “ stuff’ of the embryonic body was 
provided by the menstrual blood of the mother, 
whilst the paternal seed represented the organizing 
and vitalizing principle. Rueff develops these views 
by giving a series of oval diagrams representing the 
changes taking place in the pregnant womb. In 
the first the womb contains nothing but frothy blood, 
later the embryonic membranes are seen surrounding 
this mass, still later traces of the embryonic heart 
and blood vessels begin to appear. After this the mass 
of blood vessels assumes roughly the shape of the 
embryo, and in the last diagram the completed 
embryonic body is seen. 

For a proper understanding of such a complex and 
difficult subject as embryology it is essential to begin 
with its simplest manifestations and proceed gradually 
to those that are more complex, but in the actual 
history of the subject this process has been inverted. 
Men began by studying large and easily available 
embryos such as the human embryo and that of the 
chick, and this procedure was about as sensible as 
that of a young mathematician who should begin his 
studies with the differential calculus and afterwards 
proceed to the rules of algebraic addition, multiplication 
and division. There is every excuse for biological 
pioneers because they ‘‘ knew no better,’’ but what 
is to be said for the conduct of Mr. Needham who 
begins his account of modern work by studying the 


ce 


hen’s egg as “‘ physico-mechanical system’’? Not one 
ten-thousandth part of the hen’s egg consists of 
formative protoplasm, the rest is a mass of partially 
worked up food materials. With as much justification 
we might confine Mr. Needham and all the food 


which he would require for a year in a single room, 
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and consider the whole complex as a_ physico- 
mechanical system. 

On the philosophic side, Mr. Needham adopts 
a “‘ mechanistic ’’ view of biology. Biology means, 
according to him, the consideration of the living 
being and of the embryo as physico-chemical systems, 
and the endeavour to explain the changes which 
they undergo as directly due to the interaction 
of the materials of which they are made up. 
Now the mechanistic view may mean one of two 
things: It may mean the view that matter is 
the ultimate reality in the universe, in which case 
Mr. Needham and the rest of us are only mechanical 
systems, our thoughts are merely motions of some 
of our constituent particles produced by forces 
impinging on the system from outside, and these 
motions need bear no resemblance to nor can they 
be regarded as representations of these forces. Such 
a view, as has been demonstrated again and again 
by philosophical criticism, leads to such contradictions 
that, if thought out fully, it cannot even be 
consistently stated. It was emphatically repudiated 
by T. H. Huxley. 


But there is another meaning of the 


é< 


mechanistic 
view '’ which one believes to be that held by Mr. 
Needham, since he speaks of the “ reaction of the 
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ORIGIN OF THE HUMAN SOUL, 1150. 


An illustration from a manuscript attributed to St. Hildegarde, reproduced from 
** Chemical Embryology ” by Joseph Needham. 
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human spirit to the Universe.’’ It may mean the 
endeavour to explain as much as possible of the 
changes which go on in the embryonic body by 
comparing them (and all explanation is comparison) 
with processes which go on in the test tube. This 
endeavour is perfectly legitimate, and the vitalist, 
against whom Mr. Needham so vehemently declaims, 
will watch the result with interest, sympathy and, 
if he has a long memory, with amusement. 


Discarded Theories. 


During the last forty years he has witnessed crash 
after crash of successive physical and chemical theories 
put forward to explain even the simplest phenomena 
of life. Gone are the “ granular ”’ theory of Altmann, 
the “‘ filar’’ theory of Heidenham, and the “ foam ”’ 
theory of Biitschli of the physical nature of proto- 
plasm ; while on the chemical side the “ biogen ”’ mole- 
cule of Verworn has suffered the same fate. It is now con- 
ceded that protoplasm is not a chemical compound 
at all but a mixture of different chemical substances. 

On the other hand, the brilliant researches of Pantin 
have shown clearly that whatever may be the ultimate 
nature of muscular contraction, it is at bottom the 
same thing as the amoeboid movement of the simplest 
known animals; and Gray has proved that a cilium 
is merely a stabilized pseudopodium which contracts 
all over, not a highly specialized ‘‘ mechanical *’ device. 
In a word, the conviction is forced on us that the 
difference between a simple and a complex animal is 
not due to a succession of “‘ lucky accidents "’ preserved 
by “ natural selection,’ but to an intensification in the 
higher animals of powers already present in the lower, 
and that all protoplasm is fundamentally the same. 

Mr. Needham, of course, attacks Driesch, who is 
the leading vitalist at the present time, and endeavours 
to persuade his readers that Driesch has been com- 
pletely routed both on the philosophical and on the 
embryological side. We can assure Mr. Needham 
that this is an entire delusion; on the philosophical 
side Driesch, who at present occupies a philosophical 
chair and who has just produced a second edition of 
his ‘‘ Gifford lectures,’ can be safely left to deal 
with opponents such as Jennings whom Mr. Needham 
pits against him, while on the embryological side 
Driesch’s position is impregnable. If the embryo is a 
physico-chemical machine, this can only mean that 
it is an arrangement of unlike chemical substances 
in a fixed relationship to each other. No conceivable 
machine can continue to act if the mutual relationship 
of its parts be disarranged, and no machine if divided 
can give rise to two machines each of which will 
act exactly like the machine of which it was a part. 
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To account for phenomena like these, which were 
first observed by Driesch in his experiments on the 
sea-urchin egg, he introduced the term “ entelechy ”’ ; 
this was defined as an influence not of a chemical 
or physical nature which guided the development 
ef the part or disarranged whole body of the embryo 
toward the formation of the type-form characteristic 
of the species. This guidance Driesch expressed by 
: and the fact that at an early 
period of development each part of the embryo if 
separated from the rest can give rise to the whole was 
recognized by calling the embryo a “ harmonic 
equipotential system, in which Ein jedes, jedes 


, 


the word “ regulation,’ 


kann. 

Although very few embryologists have had the 
courage to adopt openly a vitalistic position, out of 
fear of the storm of abuse (of which Mr. Needham’s 
diatribe is a mild example) which would inevitably be 
hurled against them, vet as students of experimental 
zoology know well, Driesch’s terms of “ regulation ”’ 
‘““ equipotential ’’ system have been almost 
universally silently adopted. | Spemann’s wonderful 
results on “ organizers,’’ which Mr. Needham dismisses 
in a sentence or two, really put the capstone on 
Driesch’s system. 


and 


By “ organizers’ are meant minute fragments of 
one embryo (in Spemann’s experiments a newt embrvo) 
which would in the normal course of events give rise 
to a nerve-cord and underlying notochord. These 
fragments can be grafted into the flank of a second 
embryo in a position where normally only ordinary 
skin would be formed, and they alter the whole 
development of the surrounding tissues, so that a 
second nerve-cord is formed in this abnormal position. 
This influence, as Spemann determined by experiment, 
proceeds from the nuclei of the * 
so long as these are alive. 


organizer,’ but only 
Now the only interpretation 
which, it seems to us, can be placed on these results 
is that all the nuclei of the embryo form a “‘ harmonic 
equipotential ”’ system ; that in each nucleus slumber 
the capacities necessary to develop a whole animal, 
and that the portion of the powers which come into 
play is determined by the influences reaching each 
particular nucleus from its neighbours. 


Recent Experiments. 


Experiments such as these lead us to look for the 
causes of the ditterentiation of the embryo not in the 
chemical composition of the body, but in the successive 
emissions of peculiar organizers from the nuclei. 
One extraordinary instance of this has recently come 
to light. The herring is hatched from its small egg 
as a minute thread-like larva. After it uses up the 
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food contained in its yolk-sac, it feeds on diatoms 
and it requires five months to grow to the size at which 
it is known as whitebait. During all this time its 
blood is completely devoid of corpuscles or haemo- 
globin; then the corpuscles begin to be formed from 
strands of connective tissue traversing the cavity 
of the heart and the first traces of the masked iron 
indicative of haemoglobin appear in the nuclei of 
certain cells in these strands. 


** Hormones.”’ 


‘és yy” 


Next in importance to “ organizers ’’ in development 


are the so-called ‘“‘ hormones.’’ These likewise when 
supplied to animals determine far-reaching changes 
in development. It is a wonderful experience to see 
the flattened gilled water newt called the Axolotl 
changed into a smaller differently shaped land newt 
in the course of a few weeks by feeding it with thyroid. 
In this case the active substance can be extracted 
from the gland and chemically analysed ; it is termed 
iodothyrin. but its chemical constitution throws no 
light whatever on its action on the living embryo. 
Supplied to the Axolotl it causes the change of the tail 
from a flattened to a cylindrical shape and the closing 
of the gill slits; supplied to the tadpole of the frog 
it causes complete disappearance of the tail and the 
lengthening of the hind limbs. It is obvious that 
thyroid extract only acts as a key to unlock powers 
of growth present in the living embryo and in no 
sense explains the nature of these powers. 

As is usual with mechanists, Mr. Needham wages 
a polemic against “‘ recapitulation ’’ in embryology. 
Recapitulation, or the repetition of the previous 


‘ 


history of the race in the development of the individual, 
would negative the possibility of explaining embryonic 
growth by the present physical and chemical con- 
stitution of the egg. In Mr. Needham’s_ opinion 
recapitulation is an illusion based on_ accidental 
resemblances between individual and racial develop- 
ment due to the fact that both proceed from the 
simple to the complex. The enunciation of views like 
these on the part of a chemist like Mr. Needham, who 
has obviously only a limited acquaintance with 
comparative embryology, is wearisome. He forgets 
that development does not cease with the hatching 
of the embryo from the egg, but goes on through 
larval stages and youth—forms up to the attainment 
of the complete adult condition. Further, we have 
the clearest evidence that development within an 
eggshell is a secondary modification of a development 
as a self-supporting larva in the open, and the primary 
meaning of development must be sought in the larva 
not in the embryo. 
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We, to whom recapitulation seems to be not only 
true but the most vital fact in embryology and one 
which throws light not only on the nature of develop- 
ment but of life itself, will await with patience the 
chemical explanations which Mr. Needham will proffer 
of such facts as: (1) that the black salamander 
which produces young, in appearance and habits like 
the parent, nevertheless carries within the womb 
embryos with long feathery gills like those possessed 
by other newts; (2) that the trilobite-like creature 
Marella from the mid-Cambrian has a close resemblance 
in every detail of its structure to the Nauplius larva 
of modern Branchipod crustacea; (3) that the limbs 
of the Devonian crustacean Lepidocaris are identical 
with those of the /arva of the living crustacean Estheria. 
But the problem of embryology is not merely to 
explain the building up of the adult body from the 
embryo ; it has to deal with the more difficult problem 
of how the hereditary powers have been changed and 
how evolution has proceeded. 

It seems worth while to try to explain to Mr. 
Needham and some of his more exalted colleagues 
amongst bio-chemists, why “ professed biologists ” 
like comparative embryologists, palaeontologists and 
systematists are unable to accept “‘ genes,’’ otherwise 
“Mendelian factors,’’ as affording any real insight 
into the nature and composition of the hereditary 
powers, since Mr. Needham seems to regard this 
analysis as valid. The word “ gene,’’ which was 
introduced by Johannsen, denotes the imaginary 
cause of a “‘ mutation ’”’ for which the ancient name 
is a ‘‘ sport.’’ No naturalist doubts that sports exist, 
that they appear to come suddenly like bolts from 
the Llue, that they are strongly inherited, and that 
when crossed with the type they usually exhibit 
Mendelian, 2.e., alternative inheritance. That is to 
say, the hybrid to our eyes looks like the type but 
when hybrids are crossed together, a certain proportion 
of their progeny are apparently like the sport which 
thus “ segregates "’ out. 


ce 


Ancestral Conditions. 


Now, if the deviations from the type represented 
by the sports were due to the elimination of some of 
the “unit factors’’ of which the hereditary powers 
of the type are composed, we should expect the sports 
to represent ancestral conditions of the type because 
the constitution of the type has been gradually 
built up by evolution. It is true that it is impossible 
to procure direct evidence as to what the course 
of evolution has been; but = systematists and 
palaeontologists have studied many cases where the 
indirect evidence is so strong as to amount to 


Q7 


demonstration. The evoiutionary changes seen in 
these cases are utterly different in character from 
those deducible from the study of sports; they 
consist in miunute functional differences exhibiting 
themselves in the growth of organs and they can be 
directly related to changes in the habits of the stock. 
They are, in fact, precisely differences of that ‘‘ more 
and less’’ character which were expressly excluded 
by Mendel from the ambit of his experiments. 


Artificial * Sports.” 


But that is not all. In recent years sports have 
been artificially produced in at least three cases and 
probably in more. The three certain cases are: 
Muller's application of X-rays to the eggs of Drosophila, 
Goldschmidt’s application of heat to the same eggs, 
and Allen and Sexton’s application of heat to the 
eggs of the shrimp Gammarus. In all three cases the 
agent employed was a noxious one, ?.¢., one by which 
the less vigorous eggs were killed and which was 
without apparent effect on the more vigorous eggs. The 
sports or ‘‘ mutations ” 
word, half-killed eggs, and the deviation from the 
“mutant ’”’ is a measure of the damage 


were border-line cases, 1n a 


type of the 
done to its constitution. But evolution has proceeded 
by the survival of the most vigorous members of the 
stock. Sports or mutants would inevitably have 
been wiped out by ‘“‘ natural selection,’’ and to parade 
the five hundred or a thousand sports developed by 
Drosophila when bred in confinement as the raw 
material for evolution is an act of ignorance and 
folly. 

In conclusion, whilst we may reiterate our admiration 
for the skill which Mr. Needham has displayed in 
collecting the enormous amount of information con- 
tained in these volumes, we nevertheless have to ask 
ourselves the question what prospect these data present 
of enabling us to resolve the problem of the nature of 
development, and we have regretfully to confess that 
the answer is practically none. If, as we believe, it is 
more and more becoming evident that development in 
the sense not of increase in size but of differentiation, is 
due to a series of alterations in growth caused by 
emanations from the living nuclei, then even if, as 1s 
very probable, these emanations have material 
substrates, the quantity of these is out of all proportion 
small in relation to the magnitude of the effects which 
they produce, and they will not be discoverable in the 
chemical analysis of the dead egg. 

After all, chemical analysis applied to eggs isan 
example of exact methods applied to inexact data. 
In a word, chemical embryology is not embryology, 
it is merely a branch of chemistry. 
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Book Reviews. 


The Birds of Tropical West Africa. By Davip A. BANNERMAN. 
Vol. Il. (Crown Agents for the Colonies. 22s. 6d. Five 


vols., £5.) 


Before dealing specifically with this second volume something 
must be said of the work in general so far as it has now taken 
shape. It is notable first of all for being essentially a British 
Museum effort. Mr. Bannerman is himself on the staff of the 
Bird Room at South Kensington; the conspicuous excellence 
of its classification is derived largely from the current researches 
of the Keeper, Dr. Percy Lowe, and the author is being reinforced 
by British Museum expeditions to the Gambia and to Sierra 
Leone. The results of one of these trips were described by 
Mr. Bannerman in Discovery for May, 1931. It is evident, 
then, that our under-staffed and over-burdened national centre 
of systematic ornithology has heavily committed itself to the 
success of this enterprise, which cannot accordingly be judged 
in the same way as an individual production. 

The technique of ornithological team-work is only beginning 
to be worked out, and where, as in this instance, it is a case of 
combining the work of separate collectors and bird-watchers 
in the field with scattered published material and with current 
systematic research in London, the editor’s resources are clearly 
taxed by co-ordination problems of quite a new sort. The best 
proof of Mr. Bannerman’s capacity is that he has stamped on 
this new alloy of observational and collecting and systematic 
elements a unity so marked that the necessary discrepancies 
and inadequacies of the original material do not emerge unless 
his pages are scrutinized a second time with these fundamental 
difficulties in mind. Without, of course, attempting to conceal 
the primitive state in which knowledge on many points still 
remains, he has been able, by drawing on every source from 
current observation to notes from other parts of the range, 
to give a remarkably tull account of the nomenclature and 
relationships, plumages, size, field identification, distribution 
and habits (including breeding habits) of the species within his 
scope. This success is due mainly to the fact that Mr. 
Bannerman has been able to use the full resources of the British 
Museum from the quite exceptional standpoint of a man equally 
at home in the museum and in the field. The extreme care 
with which the keys are worked out, first-rate illustrations 
selected, field characters described, French, German and native 
names listed, and even such small details as the use of an 
insectidal solution in the binding of the book, all give proof 
of an intelligent appreciation of the needs of field workers. 
The fact that “ since the publication of Vol. I, field-notes on 
the birds of West Africa have literally poured in to the British 
Museum,” suggests that bird-watchers are already responding 
generously to the immense impetus which this long needed 
work has given them. Anyone who has had, like the present 
reviewer, to carry on months of investigations in tropical rain 
forest with the aid of a compilation made by a writer who had 
never seen his birds outside a museum, is not likely to underrate 
these cardinal merits in the book. 

This second volume covers a mixed and interesting assembly 
of birds, ranging from rails, cranes, bustards, plovers, sand- 
pipers and gulls, to sandgrouse, pigeons and parrots. It 
includes such well-known British species as oyster-catcher, 
curlew, common tern and turtledove, with characteristic tropical 
forms such as finfoots, jacanas, fruit-pigeonms and parrakeets. 
In spite of the rate at which work is being pushed forward 
it must be some years yet before the five volumes are complete ; 
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this inevitable lapse of time is more welcome than otherwise, 
since it means that the later volumes should benefit cumulatively 
through the incentive to active field operations supplied by the 
earlier ones. It is particularly fortunate that this great 
experiment in Government backing for ornithology should 
have been set in hand well before the economy campaign arrived 
to nip every vulnerable piece of British research in the bud. 


The Baltic Region. A Study in Physical and Human Geography. 
By E. G. Woops. (Methuen.  18s.). 


Finland, the Scandinavian countries, the North German 
plain, the three Baltic States of Lithuania, Latvia and Estonia, 
and small areas in Soviet Russia and Poland which are scarcely 
more than mentioned in the text, constitute the region from 
which the title of this book is taken. Selection and classification 
of the necessary material from an area so large and diversified 
as this would present many difficulties, even if an adequate 
description alone was to be attempted. But in addition to a 
description of the characteristic land-features of the countries 
surrounding the Baltic Sea, consideration is given, often in a 
somewhat detailed account, to their mode of origin as well 
as to their effect on human life and settlement. It is not 
surprising, therefore, that comparative prominence should be 
given to certain features and regions within the area. Con- 
sideration, however, of the main features of her treatment of the 
material at her disposal shows that the author has been fairly 
successful, except in one or two instances, in presenting both 
a readable and balanced account of the several diverse topo- 
graphical regions she has described. The general reader can 
certainly appreciate the relative importance of the varied geo- 
graphical features as they are to be observed at the present day. 

A brief introductory survey of the present-day climatic 
conditions throughout the area is followed by a synopsis of the 
results of the latest work on the hydrography of the Baltic Sea. 
The evidence shows how important are relatively small changes 
affecting the currents and salinity in producing alterations 
in the economic value of the marine fauna. An outline is then 
given of the boundaries limiting the three geological provinces 
which are afterwards separately described. These are the 
Fennoskandian province, comprising the Scandinavian 
peninsula, Finland, Russian Karelia, and the Kola peninsula ; 
the Dano-German province, including Denmark and the North 
German plain; and the South-east Baltic province of Estonia, 
Latvia and Lithuania, which is mainly the area occupied by the 
Old Red Sandstone and marine facies of the Devonian rocks. 

The accounts of pre-Quaternary geology are necessarily brief, 
but an excellent resumé is given of the latest work on the 
Archaean and Pre-Cambrian formations of the Baltic Shield. 
Ice Action during Quaternary times has been instrumental in 
producing the present topographical features to a larger extent 
than any other agent during the previous geological eras 
throughout most of the area. The Great Ice Age has thus 
appropriately been described in much greater detail. The 
successive description of the three provinces has led to some 
unnecessary repetition of detail, and is further apt to confuse 
the reader when features of the glaciated landscape are being 
described. The effects of Ice Action are certainly predominantly 
accumulative in the south, erosive in the north and marginal 
in the south-east Baltic province. But the Ice Age would 
have been more conveniently dealt with as a whole. Indeed, 
the main summary of the trend of events during the three 
successive periods of maximum glaciation has happily been 
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included in the description of the first province. But as most 
of the maps explanatory of the ice movements over the whole 
region are in this section, it is often difficult to follow the textual 
descriptions of events in the other provinces as there is no 
map accompanying them. 

Roughly half the volume is devoted to the description of the 
orographical features and of special areas within the various 
provinces. These include the Lappmark with its rich deposits 
of iron ore, Jamtland, the three Baltic States and other regions 
where the physical features have had any marked effect upon 
the course of human life and settlement. These sections are 
well illustrated by sketches of both features and places, of 
geographical or historical interest. Very little reterence can 
be found to the evidence for the existence or extent of the 
various palaeolithic and neolithic cultures throughout the area. 
But the author has summarized what few references she has 
made in a very useful chronological chart. 


Dalradian Geology. By ]. W. GrReEGoRY. (Methuen. 12s. 6d.). 


This is a somewhat unusual book in that it is essentially a 
memoir of the kind that one associates with the journals of 
scientific societies ; it has been issued as a separate book, the 
author tells us, on account of the overcrowding that delays 
publication in the geological journals, especially in the case of 
memoirs as lengthy as this. The object of the book is to elabor- 
ate and summarize the views put forward by the author from 
time to time during the last twenty years concerning the classi- 
fication and relationship of the rocks of the Southern Highlands 
of Scotland. 

The name Dalradian (from the ancient kingdom of Dalradia) 
for the rocks of this region was proposed by Archibald Geikie 
in 1891, but the stratigraphical succession of the rocks as well 
as the geological age of some of them has given rise to much 
discussion. For the most part the rocks of the Dalradian 
system proper are highly altered sediments, but there are also 
intruded igneous rocks. The present is not the occasion on which 
to discuss the author’s conclusions; it will be better merely 
to indicate them. He shows that the Dalradian rocks are all 
of pre-Cambrian age, and that they may be sub-divided into 
five series of which the oldest (the Loch Lomond series) occupies 
the southernmost part of the tract. The relation between the 
various series of the Dalradian and the rocks of the still older 
Moine gneisses suggests that while the Dalradian deposits were 
being laid down the area of deposition was extending. 

In addition to describing the Dalradian succession in the 
typical area, the author discusses the general problems of the 
classification of the pre-Cambrian rocks and concludes with 
a chapter on the structure of the southern Highlands, which, 
he considers, represent the much denuded relics of a very ancient 
mountain chain, formed by pressure that acted on the whole 
from south to north, crumpling and metamorphosing the rocks. 
Although a folded mountain range, these southern Highlands 
ditter in their structure from the Alps, and the ditference is 
explained on the grounds that the present exposed rocks were 
at the time of their deformation, members of a much lower 
zone of the earth’s crust than were the rocks that are now 
exposed in the Alps. At the greater depths more minute 
crumpling of the rocks and more complete crystallization of their 
constituents are effected, whereas in the upper layers of a zone 
that is being compressed great horizontal movements of the 
material takes place. Professor Gregory does not consider that 
great horizontal movements are indicated by the Dalradian 
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rocks, a fundamental point upon which he differs from con- 
temporary workers such as Professor E. B. Bailey. 

After twenty-four years work upon the area, the author is at 
home with his subject and he unfolds his arguments in an 
interesting manner. The memoir is illustrated by maps, 
diagrams and photographs of rock slices, but the large geological 
map would be of greater use to the average student if it contained 
more topographical detail. 


The Riddle of Migration. By WILLIAM Rowan. (Bailliére, 
Tindall and Cox. tts. 6d.). 


The purpose of this book is to examine the subject of migration 
from the viewpoint of the biologist. It deals particularly with 
the possible mechanism of migration, or rather with certain 
aspects of it in connexion with which the author has taken an 
active interest in experimental research. The elementary facts 
of avian anatomy and physiology are admirably summarized for 
the general reader. But of the endocrine organs consideration 
is confined to that of the gonad. This is due to the seasonal 
variations of the size of this organ, and to the fact that 
considerations of the cause and effect of similar variations in 
the amount of its internal secretions occupy such an important 
place in the study of migrations which follows. 

Two distinct factors affecting migrations are then _ fully 
considered. Firstly, those of the past, that may have 
contributed to the building up of the migratory custom. Bird 
migration has been most extensively developed in the higher 
latitudes of the Northern hemisphere, and it is this phase of 
the subject that is the dominant consideration throughout the 
book. The effects of land, distribution, food supply, and 
the many other possible factors advanced in the past, including 
that of the past environment during the Great Ice Age, are 
studied in a search for the cause of the evolution of migratory 
habits. But these alone cannot be accepted as the sole cause, 
since it is an open question that an acquired habit can become 
an inherited custom. 

Secondly, in the search for the dominant stimulating factor 
of the present which annually sets the migratory machine in 
motion, it is shown that the seasonal variation in day-length 
is the only one which is thoroughly dependable and certainly 
without fluctuation. The experimental work on juncos and 
crows which the author describes was based on the working 
hypothesis that this factor provides the environmental stimulus 
that arouses the migratory impulse, and on the assumption 
that this controls the developmental condition of the gonad. 
Further, the possibility was advanced that a gonadal hormone, 
elaborated at the time of migration, provided a physiological 
stimulus. 

During the severe winter of 1927-28 juncos were kept in 
unheated aviaries at Edmonton, Alberta. From November 
until early in January the cages were uniformly illuminated 
after sunset for a lengthening period each day corresponding 
with the advance of spring. At the end of the period their 
gonads had increased to the maximum size normally attained 
at the time of the spring migration. By then decreasing the 
periods of illumination the organs returned to their normal 
winter condition by mid-February. Later experiments forced 
the birds to continue exercise, in very faint illumination, for 
similar periods after the winter sunset. The same _ results 
were obtained. 

In the final experiments, it is stated that a few crows, liberated 
in November when the interstitial tissue was first appearing 
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in the increasing gonad, were actually shot even a hundred 
miles directly north-west of Edmonton. Owing to the small 
number of birds experimented on, this result was inconclusive 
but strongly supports the assumption that the dominant factor 
in migration is physiological. 

On the whole, however, the results obtained largely 
substantiate the view accepted as an initial working hypothesis. 
Migration may legitimately be claimed as a particular phase 
of breeding behaviour. Further results of experiments on 
these lines, which the author hopes to be able to repeat on a 
larger scale, will be looked forward to as affording the most 
hopeful means of analysing the whole wide subject of migrations 
throughout the animal kingdom. 


Water Diviners and Theiy Methods. By HENRI MAGER. Trans- 


lated by A. H. BELL. (Bell. 1Os.). 


In England water divining or dowsing has never had the 
attention paid to it by men of science which it receives in France. 
On Thursday afternoons when the Royal Society meets at 
Burlington House it is only on the rarest occasions that you 
would see the Fellows streaming in to tea from Piccadilly armed 
with the divining rods which “ spot ’’ underground water. But 
in France things are different. There the dowsers appear to 
have regular “ meets’’ in which they pursue underground 
water with all the assiduity of those of our countrymen who 
follow hounds. This book ts full of such “‘ meets.”’ It is quite 
astonishing how agreed Irench dowsers are as to where under- 
ground streams are to be found. It is nearly as impressive as 
being quite sure that the streams really are where they are 
said to be. 

We are familiar in England, those of us who are interested 
in dowsing, with the classical work, ‘‘ The Divining Rod,” of 
Sir William Barrett and Mr. Besterman, but the book under 
review, like one or two others that have been translated from 
the French, is quite a different kind of book. The author, M. 
Mager, makes claims in it which, if one hundredth part of them 
could be accepted by orthodox science, would quite certainly 
get him the Nobel Prize, in physics or in chemistry just as he 
likes. He is quite a different person altogether from the English 
dowser who walks over our fields with a stick in his hands 
and finds us our wells at a guinea a time. The author uses 
much more sensitive instruments of his own devising and has 
the great advantage over most people of knowing by intuition 
what others can either never know or know only by the long, 
painful, and inexact processes of the exact sciences. In con- 
sequence of this the moment we begin to read this book, science 
Instead, 
we are wafted to mediaeval days when science was good and 


as it is known in the twentieth century ceases to exist. 


easy. In those days you did a few experiments. Then you 
sat back and put your own interpretation of them. Your 
own interpretation was, of course, always right. The wonder 
of your results was not limited, as it is to-day, by the credulity 
of those who read about them. It was limited only by your 
imagination. 

The book is in part historical, in part an exposition of the 
author's own methods of divining. It is not easy to follow 
what there are, but, briefly, he uses a number of coloured 
vibrators which vibrate in various ways in the neighbourhood 
of moisture and other, many other, things which he detects. 
The method is hard to follow because the author uses scientific 
terms like electrons, atoms, elements, vadioactive, in a sense which 
nobody who knows enough science to pass, say, London Matricu- 
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lation, would dream of using. However, he has succeeded in 


devising detectors not only for water but also for ‘‘ 94 different 
kinds of atoms ”’ (two more than are known to science), molecules, 
cells, electrons, protons, negative and positive electricity, and 
only the French dowsers know what else. 

What is the explanation of this? (For it cannot all be true.) 
[ am beginning to be sure that no dowser should attempt 
authorship. In so far as dowsing is genuine (and I should be 
the last to deny that there is nothing at all in it), it appears to 
go with a slightly dissociated personality. People in this 
condition cannot always be trusted to make a distinction betweer 
what is fact and what has been imagined. There is no doub 
they believe the stuff themselves ; they sweat conviction abou 
it. It is evident from this book that its author knows a gooa 
deal about geology and hydrology and has read widely in con- 
temporary physics and chemistry, but the facts of these sciences 
are mingled throughout the book with exuberances and 
impossibilities which have no basis in fact. The author of the 
notice of this book on its cover describes it as the most authorita- 
tive survey published in England since Sir William Barrett’s 
book. I very much fear this is quite untrue. 


(’p from the Ape. By EARNEST H. Hooron. Allen & Unwin. 


P=S.) 


Although the choice of books dealing with the origin and 
descent of man is already wide--some may even think too 
wide—-this addition to the number by the Professor of 
Anthropology at Harvard University justifies itself by the 
freshness of its general outlook and by its method of approach. 
Writing for the intelligent layman and not for the specialist 
the author has felt free to attack his problems very much in 
the tone in which he addresses a class of undergraduates. 
Although at times he displays a partiality for the type of 
descriptive epithet dear to American journalism, his trenchant 
humour is ruthlessly effective in demolishing facile theorizing 
and usually embodies good science as well as sound sense. 

Protessor Hooton’s treatment of the origin and descent of 
man and the distribution of existing types is comprehensive. 
He starts at the very beginning, and after explaining the 
principles of zoological taxonomy as applied to the study of 
man, he traces the course of evolution in the animal kingdom 
from its origins to the specifically human characteristics. His 
account of the development of the anthropoids is illustrated 
by some really remarkable photographs of living specimens 
of the great apes. Detailed tables set out the chief differences 
and resemblances between man and the anthropoids. It will 
be found invaluable for reference. 

In dealing with man’s fossil ancestors, Professor Hooton 
was unfortunately writing at a time when Professor Elliot 
Smith’s later reports on Peking man were not available. Nor 
was he able to make use of Mr. Leakey’s results from Kenya, 
but even setting that apart, his treatment of early man in Africa 
is the least satisfactory section of his book. 

In surveying existing types of man Professor Hooton 
recognizes the difficulties of defining race and eschews all 
attempts at too precise characterization ; nor does he rely upon 
a single character, such as hair or head-form. He is content 
with grouped resemblances, which for practical purposes is 
what most anthropologists come to in the end, whether they 


begin by being “ scientific ’’ or whether they regard “ race ”’ 


as no more than an ideal of the systematist. Here again the 


table of classification, showing the principal features regarded 
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as racially significant, will be tound invaluable tor reference 
as well as instructive. On the difficult question of racial 
psychology and racial mental characters, Professor Hooton’s 
sound common-sense cuts at the root of the familiar theories 
which have brought the pseudo-anthropological publicist 


notoriety, if not fame, in the United States. 


The New Conception of Alatter. By C. G. Darwin. (Bell. 


10s. 6d.). 


A thoroughly good book! It is not designed for the absolute 
iyman because the conceptions involved even in a superficial 
inderstanding of the new mechanics necessitates some systematic 

grounding in scientific knowledge. It is a popular book for 

the scientist; and the difficulties of modern atomic physics 
have been handled by Professor Darwin in a masterly and 

‘ngrossing manner. He has dealt lucidly with such things as 

electrons without 


vave-motion and _ the polarization of 


mathematical aid, and what is far more important without 
the ridiculous and meaningless analogies so often used by 
nexpert popular exponents of modern science. 

The author has not followed any chronological sequence 
in his exposition, and there is no doubt that in a book of this 
kind he is wise, because many phenomena are readily explainable 
together in complimentary terms although their discovery may 
have no immediate relationship either in time or circumstance. 
Much of the material in the book is elementary and will be 
passed over by the professional scientist, but on the other 
hand there is a very considerable amount of modern theory 
which cannot fail to interest and help very advanced students 
on account of the novelty of its presentation. The explanation 
of the theory of the spinning electron and the use of the 
Exclusion Principle in atomic theory is the best piece of semi- 
popular scientific writing that we have seen for a long time. 
The modification of the atomic theory by the development 
of the new wave-mechanics also receives clear and interesting 
treatment, which will be found very helpful in removing many 
vague ideas on the subject that are prevalent at the present 
time among non-specialist scientific men. 

[t is a good thing for physics that there are available such 
able and valuable commentators as the author, Professor E. N 
da C. Andrade, and Professor W. L. Bragg, who can so worthily 
and skilfully explain its vagaries in a readable manner without 
any loss of the dignity of scholarship. The book should speedily 


reach a second edition. 


lhe Avt of Bird-watching By E. M. NicHOLSON. (Witherbv. 


IOS. od. 


This book is the most important work on field ornithology 
that has been recently published, and is likely to influence 
the trend of scientific bird observation for many years. As 
Mr. Nicholson points out, much bird-watching has hitherto 
been amateurish and erratic; it is now developing “ from 
an amateur and chaotic towards a professional and organized 


foundation.”’ It must ‘‘ acquire something like a common 


mind which 't vet conspiculously lacks.” 

the author emphasizes the importance for scientific purposes 
of selection of a definite line of study, and the avoidance of 
again going over ground which has already been fully charted 
by other observers. Bird-watchers who scurry from China 
to Peru for a glimpse of some rarity are scientifically useless. 
We are in entire agreement with his suggestion that the most 
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fruitful problem for further investigation is the lite and mind 
of the individual bird, and also with his warning against tacile 
anthropomorphic interpretations of conduct. The actions of 
birds, e.g., in courtship, result from some stimulus, and are 
' patterns, 


rhythmical; they should be considered rather as 
or vestiges of patterns, than as deliberate solutions of a com- 


prehended problem.”’ Bird-census work, which has _ received 
much attention during the last few years, is discussed fully. 
Such a census may be either a complete individual census of all 
species in a given area, which should not be too extensive, 
a sectional census along a given route, a census by sample, 
or a specific census of some given species. Of these the first 
or the last are the most profitable. Census by sample we know 
from experience to be often inaccurate and misleading, and 
a route census can only be fragmentary. 

Bird-ecology is a subject which has as yet received very 
meagre attention. Mr. Nicholson rightly stresses its difficulty, 
the wideness of its scope and its importance. In fact, a com- 
prehensive ecological survey could be properly undertaken 
only by some central authority such as a national Society of 
Bird-watchers ; this is one of Mr. Nicholson’s dreams, but 
it may in time achieve fulfilment. With regard to optical 
apparatus, Mr. Nicholson warns the beginner against supposing 
that binoculars of the highest magnification are advisable. 
He favours 6x magnifying prismatic field-glasses, and after 
some twenty years’ experience of this type we entirely agree 
with him. They give a larger field, are more serviceable in a 
bad light and are less susceptible to unsteadiness than those 
The index is 


of a higher power. Mr. Nicholson writes well. 


inadequate. 


The History of World Civilization. From Prehistoric Times to 
the Middle Ages. By HERMANN SCHNEIDER. Two vols. 


(Kegan Paul. 42s.). 


These two impressive volumes are a translation of a work 
which appeared in Germany in 1927. The author reviews the 
progress of culture from Neanderthal Man to the break up of 
the Roman Empire. Each civilization is taken under con- 
sideration in turn and the causes of its rise, florescence and 
decline are probed. Professor Schneider produces a rival to 
Perry's ‘‘ Children of the Sun,” but not from Egypt. He holds 
that in each case the stimulus to advance in culture is the 
admixture with an indigenous race of an incursive strain of 
Pre-Aryan or Aryan race from the north, bringing with it a 
sun-cult and its appropriate legendary lore. This, he maintains, 
could have originated only in a country sufficiently far north 
to show such a marked difference between the winter and summer 
as would give rise to a belief in a Dying God and to a ritual, 
such as is seen in the Horus-Osiris cult and cognate mystic 
faiths. As will be seen this “ key ” 
very definite acceptance of theories on racial origins, identifi- 


to history involves the 


cations and movements which can by no means be regarded as 
proved, however attractive or even probable they may seem 
to be. The theory as applied here to early Chinese and Indian 
legendary history has interesting results; but the earliest 
relations of India, China and Sumeria are still obscure. The 
prehistoric archaeology of the former two must go far before 
anything but the most tentative generalization as to racial 
movement will be legitimate. 

Of the various chapters, that on the Jewish civilization is 
perhaps the most illuminating, though the views taken verge 
on the extreme. The chapter on the palaeolithic age is rather 
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weak and argues a not very close acquaintance with the material. 
Why, for Piltdown Neanderthal 
man is made the starting point, and the possibility of his 
Bolas, it 


Instance, Is ignored while 


extinction ignored may be mentioned in passing, 


and a throwing stick are not the same thing 
but 
most 
the 


lhe erudition of the author ts little short of 
Lhe 


excellence of 


amazing ; 


his mastery of detail is equally striking book 1s 


readable. partly perhaps because of the 


translation 


Adventures in Biophysics By A. V. Hin 


, 


Press 12s. 6d.) 


)xtord | ‘niversity 


british 
referred to the close relationship between biology and physics. 
This truth better ilustrated 


ol Protessor 


General Smuts, in his address to. the Association, 
could not be 
Hill's 


loundation tor 


than bv a perusal 
the 
Philadelphia in 


lectures on physiology to 
Medical 


The title of this book is most apt 


Inaugurate 


Johnson Physics in 


October, 1930 but it must 


not be imagined that this is a popular book in the accepted 
sense of the word [tis not a book for the amateur physiologist ; 
but it might well be described as a popular book for the expert 
the The 


work 


and advanced student of physiology or biophysics 


author’s subject matter is chiefly concerned with recent 


In the explanation and measurement of various energy 
manifestations in stimulated muscle tissue, and apart from the 
value of the results he has obtained, the most interesting feature 
of the lectures 1s the tascinating manner in which he describes 
the extremely difficult experimental conditions, and the highly 
sensitive apparatus demanded 


Hall 


developing so that 


and procured tor the work 
the that the 


what he 


Professor remarks in subject Is 


October 


preface 


much of said 1n 


had changed by lebruary this progress has been recorded in 


many Interesting ftootnotes descriptive of later work In 


addition there 1s 


[he stvle rs 


veTy « omplet 


that the 


and valuable bibliography 


admirable in experiments are described 


not in the usual stilted sclentiti manner. but with all the 


skilled) portrayal of environment and the acute subjective 


what 
Che 


screntific 


atmospher of the accomplished novelist He writes 
he feels about his work. hence the title 


aptness of the 


author has set a noteworthy example in the writing of 


hterature Let those who have the art pront by the lesson 


Revie \\ i>] | hirty \k hievement 


\ Cars 


NI Viaclehose 


not the 


tvpe of critic who is merely an oftshoot of the industry’s publicity 


As a critic Miss Lejeune is happily situated ; she is 


department, nor is she one of thos 


| precious creatures who 


can only speak of the cinema in abstruse terms, and who see 


n a film intentions and aspects ot which even the producer 
with a sense ot 
[his 
progress of the 


] 


K¢ \ 


was unaware She is a highbrow proportion 


ind an undeniable enthusiasm book does not essay a 


historical survey of the cinematograph it 


reviews Im succession the names of the twndustry but 


whole these detached form, in 


history Ol the 


taken as a CSSa VS sequence, as 


satistving a evolution of the cinema as has vet 


Deen 


publishe 7 
Miaking 


iv a with America, the author 


lmportans e of thr 


star©rt as is Inevitable. 


discusses the relative ploneers and sponsors 


of the early silent 


] 
1] tie 


film, and the infusion of European influence 


The | 


Te \ rewed at 


persons ot the German 


with the 


producers “uropean 


cinema Kritain 1s ereat 


ex eption ot 


Soviet producers who 


it is the Germans and the 


Discovery—March, 1932 


perfected the technique of the silent film and who are now 
engaged in reducing talk to its proper proportion. For the 
British cinema Miss Lejeune sees some glimmering of hope. 
The book is not illustrated, but so stimulating is the author’s 
outlook that the 


omission is not noticeable. 


Natuve Narratives. By Austin H. CLARK. (Bailliere, Tindall 


& Cox. 55s. 6d.). 

Mr. Clark, of the United States National Museum, has collected 
in this little book a number of brief and popular articles on 
natural history. They vary in merit but they all show con- 
siderable knowledge and will certainly interest the layman. 


In a typical article on ‘“‘ Swans and Swan-songs ”’ the author 
mentions the ancient belief that a swan, if mortally wounded, 
will sing before it dies 


from Dr. S. G. 


He is able to quote a definite instance 
Klhot, who in 1898 shot a flying swan and heard 
the death-song. “ On receiving his wound, the wings became 
fixed, and he commenced at once his song, which was continued 
Most 


plaintive in character and musical in tone, it sounded at times 


until the water was reached half a mile away. 


like the soft running of the notes in an octave.’’ Other articles 


deal with tadpoles, butterflies, salamanders and many other 


creatures It is curious to find Mr. Clark declaring that “ there 
the belief” 


egg on the ground and then carries it to an alien nest. 


Is no real evidence tor that the cuckoo lays her 
There 
Is a good deal of evidence for the theory, though it 1s still a 


matter of dispute 


World Chaos lhe Responsibility of Science. By WILLIAM 


McDoUuGALL, F.R.S. (Kegan Paul. 3s. 6d.). 


Professor McDougall is noted for his habit of plain speaking. 
His Ludwig Mond lecture at Manchester last May, now reprinted 
with many vehement additions, is a good example of his style. 
What it comes to is briefly this. 
and lopsided We 


keep up with its swift advance. We 


Our civilization is top-heavy 
have given science its head and we cannot 
have lavishly endowed 
the physical sciences and neglected the sciences that deal with 
lhicilh, 


whether isolated or in society—notably the author’s own 


subjects of psychology and anthropology. The physical sciences 
The 


author does not refer to religion but insists that psychology, 


produce results but cannot guide us in the use of them. 


if more deeply studied, might help a confused and distracted 
veneration He delivers a bitter attack on the economists who, 


pour souls, have tried to isolate economic motives from human 


passions. Yet it must be said that the few who have tried to 
formulate a psychological theory of value have not been very 
successful. Professor MecDougall’s sharp criticism is on the 
whole stimulating, but when he talks at large about the danger 
of our civilization collapsing he has forgotten the judicial calm 


that the psvchologist, above all men, should exhibit. 


Plant Hunting in the Wilds. By F. WKINGDON-WaARDb.  (Figure- 


head . od 


fhe author describes his recent expeditions to little-known 
regions of Asia in search of rare plants. Many notable dis- 
coveries were made, strange tribes were encountered and much 
unexplored territory traversed 
Tibet, 
Hills in Burma, the Shan States and Indo-China. 


The reader is taken through 


China and the rhododendron jungles of the Mishmi 
The author 1s 


inclined to be a little pompous, but the photographs are excellent. 
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